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PREFACE 


This  report  was  prepared  by  EG&G  Idaho,  Inc.,  P.  0.  Box  1625,  Idaho 
Falls,  ID  83415,  under  Job  Order  Number  (JON)  2103  9027.  for  the  Air  Force 
Engineering  and  Services  Center,  Engineering  and  Services  Laboratory,  Tyndall 
Air  Force  Base,  Florida  32403-6001. 

This  report  summarizes  work  done  between  September  1986  and  December 
1986.  Major  Terry  Stoddart  and  Major  Michael  L.  Shelley  were  the  AFESC/RDVS 
Project  Officers. 

The  information  contained  in  this  volume  describes  the  events,  the 
planning  efforts,  and  the  data  results  of  a  test  burn  conducted  on  a  100 
ton/day  mobile  incinerator  that  was  used  to  process  soil  contaminated  with 
constituents  of  herbicide  orange.  This  volume  is  subdivided  into  five  parts; 
Part  1  contains  the  final  report  on  the  verification  test  burns,  Parts  2 
through  5  contain  the  appendixes.  Volumes  I  and  III  through  VIII  describe  the 
incinerator  operations,  the  soil  excavation  activities,  and  the  additional 
testing  required  by  the  Environmental  Protection  Agency. 

This  report  has  been  reviewed  by  the  Public  Affairs  Office  (PA)  and  is 
releasable  to  the  general  public,  including  foreign  nationals. 

This  report  has  been  reviewed  and  is  approved  for  publication. 


MICHAEL  L  SHELLEY,  Maj,  USAF,  BSC 
Chief,  Environmental  Actions  R&D 


FRANK  P .  GALLAGHER  III,  Col,  USAF 
Director,  Engineering  and  Services 
Laboratory 
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NEIL  J.  LAMB,  Lt  Col,  USAF,  BSC 
Chief,  Environics  Division 
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APPENDIX  K 

VERSAR'S  SAMPLING  PLAN  FOR  MWP-2000 
VERIFICATION  TEST  BURNS  AT  NCBC 


The  document  contained  in  this  appendix  is  the  detailed  sampling  plan 
used  during  the  verification  test  burn  conducted  at  NCBC.  This  document  was 
reproduced  from  the  best  available  copy.  Due  to  poor  original  legibility, 
the  legibility  of  the  microfiche  editions  is  also  poor.  Persons  requiring 
the  information  contained  in  this  appendix  may  write  to  the  technical 
libraries  listed  below  to  obtain  photocopied  versions  of  the  appendix.  A 
nominal  charge  will  be  levied  to  cover  reproduction  an  archival  costs. 

Please  be  prepared  to  provide  the  following  information: 


Report  Title:  Full-Scale  Incineration  System  Demonstration 

Verification  Test  Burns  at  the  Naval  Construction 
Battalion  Center,  Gulfport,  Mississippi: 

Treatability  Tests 

Report  Number:  ELS-TR-88-61 ,  Volume:  II,  Part:  3,  Appendix:  K 

Send  inquiries  to: 

Technical  Library 

Engineering  and  Services  Laboratory 
Tyndall  Air  Force  Base,  FL  32403 


or  Technical  Library 

Idaho  National  Engineering  Laboratory 
EG&G  Idaho,  Inc. 

P.O.  Box  1625 

Idaho  Falls,  ID  83415-2300 

The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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1 .  INTRODUCTION 


Ourlng  the  week  of  November  17,  1986,  2.3,7,8-TCOO  contaminated  soil 
will  b«  treated  In  ENSCQ's  HWP-2000  Incinerator  which  will  b*  located 
onsite  at  the  Naval  Construction  Battalion  Center  (NC3C)  In  Gulfport, 

NS.  The  verification  burn  will  consist  of  five  separate  tests,  which 
will  be  performed  over  a  period  of  approximately  three  days.  Test  one 
will  be  performed  at  a  soil  feed  rate  of  three  tons  per  hour  during  the 
first  day  of  testing.  Tests  two  and  three,  which  will  be  performed 
during  the  second  day  of  testing,  will  be  performed  at  a  soil  feed  rate 
of  4  tons  per  hour  and  the  final  two  tests  will  be  performed  on  day  three 
at  a  soil  feed  rate  of  5  tons  per  hour. 

The  results  of  ENSCO's  verification  burn  will  be  characterized 
through  samples  obtained  by  Versar  Inc.  which  will  be  analyzed  by  an 
Independent  laboratory.  This  sampling  plan  describes  the  samples  to  be 
taken,  their  location,  collection  method  and  frequency  of  collection. 

Before  sampling  Is  Initiated,  the  Incinerator  will  be  operated  for  a 
length  of  time  necessary  to  establish  steady  state  operating  conditions. 
Steady  state  conditions  are  presented  In  the  verification  burn  plan. 

The  sections  that  follow  describe  the  Incinerator  to  be  sampled,  the 
sampling  approach,  and  the  safety  precautions  to  be  exercised  during 
sample  collection  and  analysis. 
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2.  FACILITY  DESCRIPTION 


The  Incinerator  to  be  sampled  Is  ENSCQ's  Nobll  Waste  Processor-2000 

unit,  which  Is  a  transportable  rotary  kiln  Incinerator.  Figure  2.1  Is  a 

* 

schematic  flow  diagram  of  the  HWP-2Q0Q.  The  unit  consists  of  a  soil 
preparation  and  handling  system,  a  rotary  kiln,  a  secondary  combustion 
chamber,  and  an  air  pollution  control  system. 

After  the  soil  has  been  excavated.  It  will  Is  placed  In  soil  handling 
bins  which  have  a  capacity  of  /.pproxlmately  20  cubic  yards.  The  soil  Is 
then  transferred,  as  required,  to  the  soil  feed  conveyor  which  feeds  the 
soil  hopper.  An  In-line  weight  scale  Is  used  to  determine  the  quantity 
of  soil  fed  to  the  system. 

The  soil  Is  then  fed  to  the  kiln  wnere  It  Is  exposed  to  temperatures 
In  the  near  17Q0*F  range.  Combustion  of  natural  gas  Is  used  to  maintain 
the  temperature  In  the  klin.  The  soil  and  exhaust  gases  exit  from  the 
kiln  and  the  treated  soil  falls  Into  the  ash  sump.  An  ash  drag  is  used 
to  remove  the  soil  from  the  ash  sump  and  transport  It  to  an  ash  bln. 

As  the  exhaust  gases  exit  the  kiln,  they  pass  through  a  cyclone  for 
the  removal  of  fine  particulate  and  are  then  Introduced  Into  the 
secondary  combustion  chamber  where  the  temperature  of  the  gas  Is  raised 
to  nominally  220Q*F.  The  gas  enters  a  waste  heat  boiler  downstream  of 
the  secondary  combustion  chamber  where  steam  Is  generated  for  use  In. the 
facility. 
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Prior  to  entering  a  scrubber,  the  gas  Is  water  quenched  to  reduce  the 
temperature  of  the  gases  so  that  the  fiberglass  reinforced  plastic  (RFP) 
scrubber  Is  not  damaged.  The  scrubber  uses  water  as  a  scrubbing  media  to 
retnove  any  fine  particulate  and  acid  gases  that  may  be  present.  The  gas 
then  exists  the  process  through  a  demister  and  on  through  the  stack. 

A  detailed  descrlDtlon  of  the  operating  parameters  for  the 
incinerator  Is  contained  in  the  Verification  Burn  Plan. 
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3.  SAMPLING  APPROACH 


3.1  Sampling  Locations 

To  evaluate  the  effectiveness  of  ENSCQ's  Incinerator  for  treating 
soil  containing  2,3,7,8-TCDO  and  other  chlorinated  organics,  Versar  will 
collect  the  following  samples: 

•  Feedstock  soil  (untreated  soil) 

•  Treated  soil 

•  Stack  gas 

•  Neutralization  tank  (after  carbon  adsorption) 

•  Boiler  water  blowdown 

•  Blanks 

Feedstock  soil  samples  will  be  obtained  from  the  conveyor  before  the 
soil  Is  transferred  to  the  hopoer.  The  treated  soil  sample  will  be 
obtained  at  the  exit  of  the  rotary  kiln  (see  Figure  3.1).  The  treated 
soil  will  be  sampled  before  It  droos  into  the  ash  drag  sump.  Stack  gas 
samples  will  be  obtained  on  the  stack  via  two  4  Inch  flanges  which  are 
located  10*  apart  approximately  6  feet  before  the  top  of  the  stack.  The 
stack  Is  constructed  of  fiberglass  reinforced  plastic  and  Is  36  Inches  in 
diameter.  The  boiler  blowdown  sample  ulll  be  obtained  from  a  samole  port 
located  on  the  waste  heat  boiler.  The  neutralization  tank  samole  will  be 
obtained  from  a  samole  tap  immediately  after  the  water  exits  caroon 
adsorption.  The  blanx  water  sample  will  be  obtained  from  a  supply  water 
two. 

3.2  Sampling  Collection  Procedures 

3.2.1  Feedstock  Soil 

Samples  of  feedstock  soil  will  be  collected  from  the  conveyor  as  the 
soil  is  transferred  to  the  hopper.  Grab  samples  will  be  obtained  every 
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30  minutes  during  the  test,  starting  about  20  to  30  minutes  (depending  on 
soil  feed  rate)  prior  to  Initiation  of  the  test  (to  take  Into  account  the 
residence  tine  of  the  soil  In  the  hopper).  A  representative  composite 
sample  will  prepared  by  homogenizing  equal  portions  of  each  grab  sample 
taken.  Individual  grab  samples  will  also  be  used  for  analysis  so  that 
variability  (l.e.,  homogenlety  of  sample)  can  be  established.  Collected 
samples  will  be  placed  In  clean  aluminum  trays,  composited  if  necessary, 
mixed,  and  put  In  appropriate  sample  jars. 

3.2.2  Treated  Soil 

Grab  samples  of  the  treated  soil  will  be  obtained  using  a  1  Inch 
diameter  pipe  to  draw  samples  of  the  soil  as  It  exits  the  kiln,  but 
before  It  falls  Into  the  ash  drag  sump.  Sample  collection  will  begin  30 
to  60  minutes  (depending  on  soil  feed  rate)  after  the  test  has  began.  A 
representative  composite  samole  will  be  prepared  by  homogenizing  the  grab 
samples  taken  after  they  have  been  allowed  to  cool.  Individual  grab 
samples  will  also  be  used  for  analysis  so  that  variability  (l.e., 
homogenlety  of  sample)  can  be  established.  Collected  samples  will  be 
placed  In  clean  aluminum  trays,  composited  If  necessary,  mixed,  and  out 
In  appropriate  sample  Jars. 

3.2.3  Stack  Gas 

Stack  gas  samples  will  be  obtained  using  £P A  Modified  Method  S  and 
VOST  stack  gas  sampling  trains.  The  standard  operating  procedures, 
duality  assurance  activities,  and  data  reporting  elements  fr.  the  MM5  and 
VOST  test  are  clearly  defined  In  the  Quality  Assurance  Project  P1«:>  /hich 
Is  contained  In  Attachment  I. 
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3.2.4  Boiler  Blowdown 

Boiler  blowdown  samples  will  be  obtained  via  a  sample  port  located  on 
the  waste  heat  boiler.  Prior  to  sample  collect',  <  the  port  will  be 
emptied  of  any  potentially  stagnate  liquid.  Each  equ*..  volume  grab 
sample  will  be  obtained  by  partially  filling  a  glass  beaker  In  which  the 
samples  will  be  composited.  At  all  times,  the  beaker  will  be  covered 
with  clean  aluminum  foil  to  prevent  cross  contamination.  After  the  last 
grab  sample  has  been  obtained,  the  sample  bottle  will  be  filled  and 
sealed. 

3.2.5  Neutralization  Tank 

Neutralization  tank  samples  will  be  collected  via  a  sample  port 
located  Immediately  after  carbon  adsorption  treatment  but  before  the  POTia 
holding  tanks.  Prior  to  sample  collection  the  port  will  be  emptied  of 
any  potentially  stagnate  liquid.  Equal  volumes  of  each  grab  sample  will 
be  obtained  by  partially  filling  a  glass  beaker  In  which  the  samples  will 
be  composited.  At  all  times,  the  beaker  will  be  covered  with  clean 
aluminum  foil  to  prevent  cross  contamination.  After  the  last  grab  sample 
has  been  obtained,  a  sample  bottle  will  be  filled  and  sealed. 

3.2.6  Blank 

A  background  water  samole  will  be  obtained  from  a  water  tap  used  to 
provide  feed  water  to  Incinerator  operations.  The  Individual  sample 
bottles  will  be  filled  directly  from  the  water  tap  In  the  field.  The 
protocol  for  obtaining  the  blank  gas  sample  Is  detailed  In  the  QAPP. 
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3.3 


Sampling  frequency  and  Schedule 

The  frequency  of  sample  collection  and  the  anticipated  schedule  Is 
summarized  In  Table  3.1  Feedstock  soil  samples  will  be  collected  from 
the  conveyor  before  the  soil  Is  transferred  Into  the  hopper.  Grab 
samples  will  be  obtained  every  30  minutes  beginning  approximately  30  to 
SO  minutes  prior  to  Initiation  of  the  test.  The  sampling  delay  will 
depend  on  the  feed  rate  of  the  soil.  This  will  account  for  the  residence 
time  of  the  soil  In  the  hopper/screw  feeder  before  It  enters  the  kiln. 
Soil  sampling  will  be  performed  over  a  three  hour  period  for  each  test. 

Treated  soil  sample  aliquots  will  be  obtained  every  30  minutes  so 
that  Individual  grab  samples  and  a  composite  sample  can  be  obtained  for 
each  test.  Depending  on  the  feed  rate  of  the  soil,  the  sampling  will  be 
delayed  after  the  beginning  of  the  test. 

Boiler  blowdown  and  neutralization  tank  samples  will  be  taken  by 
collecting  equal  volume  sample  aliquots  at  the  beginning,  middle  (l.e., 

90  minutes  after  the  test  has  started),  and  end  of  the  test  and 
composited  to  form  a  single  samole.  The  blank  water  sample  will  be 
obtained  prior  to  the  tests. 

3.4  Sample  Containerization.  Preservation,  and  Holding  Times 
All  samples  collected  will  be  placed  in  containers  and  preserved 
(with  ice  or  'blue  ice*)  and  will  be  analyzed  within  the  time  constraints 
consistent  with  procedures  as  summarized  in  SPA  600/4-79-020  Methods  For 
Chemical  Analysis  of  Water  and  Wastes  (March  1983  Version)  or  as 
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KMT 


Taflle  3.1  Sampl  1 09  frequency  ud  Scnedulo 


Sample  Description 

Sample  Type 

kimber  of  Samples 

frequency 

feedstock  sail 

graft' 

30 

•  per  test 

composite  graft 

S 

1  per  test 

Treated  sail 

graft 

30 

t  per  test 

composite  graft 

S 

1  per  test 

Stack  gas 

VOST1 

IS 

1  for  cacti  test 

Modified  Metftod  51 

30 

1  for  eacn  test 

■oiler  Blowdown 

composite  graO 

s 

1  per  test 

neutralization  tank 

composite  grao 

s 

1  per  test 

•lank 

- 

as  required 

as  required 

'tacfi  ms  cram  will  product  tne  following  samples:  1)  filter,  2)  140  module.  3)  prooe 
rinse,  4)  sack  nalf/coll  rinse.  S)  condtnsat*.  and  S)  iiapinger  solution,  tacn  VOST  -ill 
product  tfia  following  samples:  I)  Tanax  *1.  Z)  condensate,  and  2)  Tenax/etiareoal  <2. 


Indicated  In  specific  SW-846  Analytical  Methods.  The  specific  method  and 
number  of  blanks  are  defined  in  Attachment  II  which  Is  the  request  for 
proposal  for  the  laboratory  that  will  perform  all  analyses  on  samples. 

3.5  Sample  Tracking  and  Management 

All  sample  containers  will  be  labelled  with  the  upper  portion  of 
Versar's  standard  3  part  label  (see  Figure  3.2).  The  duplicate  label 
will  be  affixed  to  containers  In  which  the  sample  jars  are  packaged.  The 
lower  portion  of  the  sample  label  will  be  placed  Into  the  Meld  log  book 
as  a  cross  check  mechanism  on  samole  Identification.  All  samples  will  be 
tracked  using  Versar's  standard  chain  of  custody  form  (see  Figure  3.3). 
Custody  of  the  samples  will  begin  at  the  time  of  sample  collection  and 
will  be  maintained  by  the  sampling  team  supervisor  until  samples  are 
relinquished  for  shipment  to  the  laboratory  performing  the  final  analysis. 
3.5  Field  81ank 

Selected  parameter  bottles  will  be  filled  with  HPLC  grade  water  and 
preserved  In  accordance  with  outlined  procedures  at  a  location  near  the 
treatment  facility  where  the  actual  field  samples  are  prepared.  These 
samples  will  be  submitted  to  the  laboratory  along  with  the  final  batch  of 
field  samoles  for  analysis.  The  field  blank  samples  will  serve  to 
document  any  contamination  caused  by  the  site  conditions.  81ank  samole 
and  required  sample  splits  will  be  performed  as  Is  required  In  Attachment 
II. 
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VESSA*  SAMPLE  LABEL 


Figure  3.2 


VtRSAR  INC. 


16948 


PAHAMTTCH 


169  4  8  oupucatx 

vtnsMNc 

1  6945?  _ 

TASK 


PLANT 


SAMPLE  LOCATION 


MATTOX 

SAMPLING  COMMENTS" 


SJGNArgrrs  tim&oats 
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3.7 


Sample  Shipment 


All  samples  collected  at  the  facility  and  shipped  to  the  laboratory 
will  be  packaged  and  shipped  in  accordance  with  applicable  DOT 
regulations.  All  shipments  to  the  laboratory  will  be  via  Federal  Express 
In  order  to  meet  time  constraints. 
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4.  AIR  MONITORING 


4.1  Introduction 

Ambient  air  sampling  during  all  activities  associated  with  ENSCO's 
test  burn  will  be  performed  using  model  PS-1  PUF  samplers  (see  Attachment 
III  for  a  detailed  description  of  the  PS-1  ambient  air  sampler).  These 
monitors  are  capable  of  detecting  both  fugitive  particulate  matter  and 
organic  vapors.  As  Is  described  In  Attachment  III.  these  samplers  are 
equipped  with  a  dual  chamber  sampling  module  which  contains  both 
filtering  systems.  The  upper  chamber  supoorts  the  airborne  particulate 
filter  media  In  a  4  Inch  circular  filter  holder.  The  lower  chamber 
encapsulates  a  glass  cartridge  which  contains  Polyurethane  Foam  (PUF)  for 
vapor  entrapment.  During  sampling,  a  flow  rate  of  6-10  cfm  will  be 
maintained. 

4.2  Soil  Excavation  Activities 

Ambient  air  monitoring  will  be  performed  during  all  soil  excavation 
activities.  Three  particulate  samples  will  be  taken  with  monitors  at  the 
following  locations: 

•  One  monitor  located  directly  upwind,  offsite  from  excavation 
activities. 

•  One  monitor  located  onsite,  approximately  75  feet  downwind  from 
excavation  activities. 

•  One  monitor  located  offsite,  directly  downwind  from  excavation 
activities. 
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Samples  will  be  obtained  dally  using  all  three  monitors.  As  a 
background  sample,  the  onsite  monitor  will  be  ran  for  a  length  of  time 
equal  to  the  sampling  time  during  the  activity  (l.e.,  at  the  end  of  each 
day,  the  onsite  monitor  will  be  reloaded  and  begin  running  for  a  length 
of  time  equal  to  the  length  of  that  day's  operation).  Therefore,  for 
each  day  of  excavation,  a  total  of  four  particulate  samples  will  be 
obtained.  The  placement  of  each  monitor  will  be  reviewed  before  each 
'  day's  activities  by  checking  wind  direction  and  verifying  soil  excavation 
location.  Wind  direction  will  be  checked  at  least  every  two  hours  to 
ensure  that  the  monitors  are  properly  located.  If  the  monitor's  location 
Is  not  within  *30"  of  the  wind  direction,  the  monitor  will  be  relocated. 

During  one  day's  activity  during  soil  excavation,  a  personnel  monitor 
will  be  attached  to  one  of  the  personnel  most  likely  to  experience 
exposure  to  airborne  particulate  resulting  from  excavation  activities. 

4.3  Incinerator  Operation 

The  placement  and  operation  of  ambient  air  monitors  during 
Incineration  activities  will  be  much  the  same  as  during  soil  excavation 
activities.  The  primary  difference  will  be  that  the  ambient  air  monitor 
will  be  equipped  to  collect  both  particulate  and  organic  vapors.  Three 
samoles  will  be  taken  with  monitors  at  the  following  locations: 

•  One  monitor  located  directly  upwind,  offsite  from  Incineration 
operations. 

•  One  monitor  located  onsite,  approximately  75  feet  from  Incinerator 
operations . 

•  One  monitor  located  offsite,  directly  dcwnwlnd  from  Incineration 
operations . 
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Samples  will  be  obtained  during  each  test  using  all  three  Monitors. 
As  a  background  sample,  the  onsite  monitor  will  be  ran  for  a  length  of 
time  equal  to  the  sampling  time  during  each  test.  Therefore,  for  each 
test,  a  total  of  four  particulate  and  organic  vapor  samples  will  be 
obtained.  The  placement  of  each  monitor  will  be  review'd  before  each 
day's  tests  by  checking  wind  direction  with  respect  to  the  location  of 
the  Incinerator. 

Ourlng  one  day's  activity  during  Incineration,  a  personnel  monitor 
will  be  attached  to  one  of  the  personnel  most  likely  to  experience 
exposure  to  airborne  particulate  or  vapor. 

4.4  Analysis 

Analysis  of  both  particulate  and  vapor  samples  collected  by  amolent 
air  monitors  and  personnel  samplers  will  be  performed  using  the 
appropriate  method  as  Is  described  In  Attachment  II. 
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5.  SAFETY  CONSIDERATIONS  DURING  SAKPUNG  ACTIVITIES 
Versar  personnel  win  strictly  follow  all  of  the  safety  procedures  In 
effect  at  NC8C.  All  Versar  field  personnel  win  be  equipped  with  hard 
hats,  safety  shoes,  safety  glasses,  chemical  goggles,  long  sleeve 
coveralls,  and  gloves.  While  sampling  activities  are  being  performed  In 
exclusion  areas,  all  personnel  will  be  equipped  with  Level  'C  personnel 
protection.  Field  team  personnel  will  not  smoke,  consume  food  or  carry 
any  Ignition  sources  while  onsite  except  In  areas  designated  suitable  for 
such  purposes.  Field  personnel  will  not  operate  any  valves  or  switches, 
unless  under  the  direct  supervision  of  ENSCO  or  EG&G  personnel  or  with 
clearly  stated  permission.  All  field  team  personnel  will  wear 
Identification  badges  and  carry  Identification  cards  at  all  times. 
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Section  No. :  1.0 

Revision  No.:  0 

Date:  11/7/86 

Page:  1  of  5 

1.0  PROJECT  DESCRIPTION 

This  Quality  Assurance  Project  Plan  (QAPP)  presents.  In  specific 
terms,  the  policies,  organization,  objectives,  functional  activities  and 
specific  quality  assurance  <QA>  and  quality  control  (QC)  activities  which 
will  be  used  to  achieve  data  quality  for  this  sampling  project.  The 
objective  of  this  project  Is  to  collect  samples  during  the  operation  of 
ENSCO’s  MHP-2000  incinerator  while  It  Is  processing  soil  which  contains 
2.3.7.G-TCDD,  and  other  chlorinated  organics  as  well,  at  the  Naval 
Construction  Battalion  Center  <NC3C>  In  Gulfport,  MS.  The  samples,  wnich 
will  be  obtained  by  Versar,  Inc.,  will  be  sent  to  an  independent 
laboratory  for  final  analysis.  The  QA/QC  activities  associated  with  the 
analytical  portion  of  this  program  are  contained  in  the  Verification  Burr; 
Plan  and  are  not  addressed  in  this  QAPP. 

The  United  States  Air  Force  (USAF)  intends  to  restore  the  site  at 
NC3C.  which  was  previously  used  to  store  Herbicide  Orange,  to  beneficial 
use  through  the  research  and  test  evaluation  of  a  thermal  technology.  As 
a  result  of  storing  Herbicide  Orange  on  the  site,  the  soil  has  become 
contaminated  with  2,3,7,8-TCDO,  and  other  chlorinated  organics,  which 
were  contained  in  the  Herbicide  Orange.  The  site  clean  up  focuses  on  the 
use  of  a  mobile  rotary  kiln  which  will  thermally  destroy  all  organics  in 
the  soil  during  treatment.  Before  the  Air  Force  can  perform  the  R&D 
permitted  activity,  the  rotary  kiln  must  be  tested  and  sampled  during 
actual  operation.  The  sampling  during  this  test,  which  is  referred  to  as 
the  Verification  Burn,  is  the  primary  focus  of  this  QAPP. 
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The  technology  to  be  sampled  is  ENSCO’s  MWP-2000  (Mobile  Haste 
Processor)  incinerator  which  has  been  set-up  onsite  at  NC3C.  This 
activity  Is  under  a  RD&D  permit  from  Region  IV  EPA.  Because  this 
Incinerator  has  previously  demonstrated  an  ability  to  destroy  similar 
wastes  (i.e.,  heavily  chlorinated  organic  compounds  in  soil),  the 
Verification  3urn  is  not  Intended  to  establish  a  Destruction  and  Removal 
Efficiency  (ORE),  but  to  verify  that  the  unit  is  properly  operating.  In 
addition,  the  NC3C  soil  has  a  relatively  low  concentration  of  TCDD  (i.e., 
the  highest  onsite  value  of  TCDD  is  948  ppb)  which  would  make  ORE  testing 
very  difficult.  The  ORE  test  burn  was  performed  at  75  percent  cf 
designed  capacity  (3  tons  per  hour).  As  part  of  the  RD&O  activity,  a 
total  of  five  different  tests  will  be  performed  on  the  incinerator  to 
establish  the  most  efficient  operation.  During  each  test  the  samples 
summarized  in  Table  1-1  will  be  obtained.  The  Verification  Burn  will 
consist  of  five  separate  tests  which  will  be  performed  during  the  week  of 
November  17,  1986.  The  first  test  will  be  conducted  at  a  soil  feed  rate 
of  3  tons  per  hour.  Tests  two  and  three  will  be  conducted  at  a  soil  feed 
rate  of  4  tons  per  hour  and  the  final  two  tests  will  be  conducted  at  a 
soil  feed  rate  of  5  tons  per  hour.  Approximately  three  to  five  days  will 
be  required  to  complete  all  tests. 

To  Insure  that  the  incinerator  Is  not  experiencing  any  transient 
operation,  sampling  during  the  Verification  Burn  will  not  begin  until 
steady  state  operation  has  been  established  which  is  defined  in  the 
Verification  3urn  Plan.  It  Is  anticipated  that  approximately  five  hours 
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Tattle  l-l .  Sailing  of  CUSCO'S  MWf-2000  Incinerator 


Sample 


NO. 

Total  no. 

. 

Of 

samples  Tor 

Sampling  method 

Analysis  parameters 

runs 

analysis 

P aerating 
parameters 

■ecord  plant  Instnmmnt 
readings  as  per 
Verification  turn  flan 

Feedrate:  incinerator 

temperature: 
incinerator  pressure 

S 

feedstock 

soil 

Sratt  samples  taken  every 
1/2  Hr  over  a  2-nr  period, 
tacit  sample  split  to 
otttaln  individual  gratt 
and  eoeewsite 

01  ox  in.  etc.  as  per 

Verification  Burn  flan 

5 

25 

Treated 

soil 

Sr ao  samples  takan  every 
1/2  nr  over  a  2-nr  period. 
Caen  sample  split  to 
otttain  individual  grab 
and  composite 

Qtoxin.  etc.  as  per 

verification  Sum  flan 

S 

25 

Stack  gas 

Continuous  monitoring 
over  2-nr  period  (0«SAT 

verification  at  least 

2  times  for  eacn  test) 

CO;.  CO.  0;. 
total  HC 

s 

IS 

Modified  Method  S 

Oloxin.  etc.  as  per 
verification  Burn  flan 

s 

30 1 

Volatile  Organic  Sampling 
Tram  (VOST) 

Oloxin,  etc.  as  per 

Verification  Burn  flan 

5 

IS* 

■oiler 

BlOHOOMI 

Sratt  samples  taken  2  times 
during  2-nr  test  period 
and  comoosited  into  one 

saample 

As  per  Verification 

Burn  flan 

5 

5 
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Tabic  l-l .  (Continued) 


Swell  e 

Swelling  wethod 

Analysis  parameters 

No. 

Of 

runs 

Total  no. 
samples  for 
analysis 

f.  Neutralization 

tank 

Crab  saaeiles  taken  2  tines 
during  3 -hr  test  period 
and  composited  into  one 
s  angle 

As  per  Verification 

Burn  flan 

s 

S 

6.  Blank 

Crab  s angle  from  water 
tap 

As  per  verification 

Sum  flan 

- 

1 

Reagent  blanks  (reagents 
used  in  stack  gas  testing) 

Not  to  be  analyzed 
unless  required 

9 

'far  each  nuts  train,  the  fallowing  samples  will  be  obtained:  1)  filter.  Z)  x*o  Module.  3)  frooe 
rinse.  4)  Sack. half/coil  rinse.  5)  Condensate  and  S)  Impinger  Solution. 

*fo r  each  VOST.  the  following  samples  will  be  obtained:  1)  Tenax  at.  Z)  Condensate  and 
3)  Tenax/Charcoal  az. 
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of  operation  will  be  required  to  reach  steady  state  operation  at  a  soil 
feed  rate  of  three  tons  per  hour.  Less  time  may  be  needed  at  higher  soil 
feed  rates  since  the  Incinerator  will  not  have  to  be  brought  up  to 
temperature  from  a  cold  start  condition. 

The  sections  that  follow  contain  all  of  the  Information  required  in  a 
QAPP  as  dictated  by  Interim  Guidelines  and  Specifications  for  Preparing 
Quality  Assurance  Project  Plans.  As  noted  previously,  this  QAPP 
addresses  the  elements  associated  with  sampling  of  ENSCO's  incinerator. 
The  detail  for  the  QAPP  with  regard  to  analysis  Is  contained  in  the 
Verification  Burn  Plan. 
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2.0  PROJECT  ORGANIZATION  AMD  RESPONSIBILITY 

This  project  will  be  performed  by  the  Environmental  Operations  and 
Technical  Operations  Groups  of  Versa r  Inc.  Versar  will  provide  overall 
sampling  project  management,  sampling,  and  various  site  support 
services.  Program  management  will  originate  within  Versar 's 
Environmental  Operations,  sampling  support  will  come  from  Versar' s 
Technical  Operations.  A  corporate  organization  chart  is  shown  in 
Figure  2-1 . 

The  project  organization  chart  is  shown  in  Figure  2-2.  Mrs.  Gayaneh 
Contos.  Vice-President  of  Environmental  Operations,  will  have  overall 
corporate  responsibility  for  the  project.  She  will  have  the  authority  to 
delegate  resources  needed  for  quick-response  tasks  and  will  also  .monitor 
the  financial  status  of  the  project.  Mr.  Arthur  Jung,  .Versar ' s  Corporate 
Quality  Assurance  Officer,  will  provide  QA/QC  guidance  for  work  performed 
under  this  project. 

The  Versar  Project  Manager  is  Mr.  Darrell  8.  Derrington,  Jr.,  a 
Senior  Environmental  Engineer  with  experience  in  program  management,  and 
direct  experience  in  dloxin-reiated  work.  Mr.  Derrington  reports 
directly  to  Mrs.  Centos.  He  will  have  day-to-day  project  responsibility 
and  will  interact  directly  with  EG&G. 

As  Quality  Assurance  Officer,  Mr.  Jung's  responsibilities  will 
include: 

•  Assure  management  that  the  facilities,  equipment,  personnel, 
methods,  records,  and  controls  are  consistent  with  project 
objecti ves/requi rements . 
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•  Assure  that  all  QA  policies  and  procedures  are  available  and 
understood. 

•  Conduct  or  supervise  audits. 

•  Summarize  audit  results. 

•  Request  corrective  action  by  way  of  reports  to  management. 

Mr.  Eric  Juergens  *11!  be  the  Field  Sampling  Quality  Control 

Coordinator  and  will  be  responsible  for: 

•  Examining  data  books,  calibration  and  field  records,  forms,  and 
any  other  hard  copy  Information. 

•  Oocument  deviations  from  all  sampling  protocols  (dioxin, 
parti culate/HCl .  gaseous  .monitoring,  ash). 

•  Report  audit  findings  to  the  QAM. 

Mr.  Oave  8asko  *111  serve  as  the  Field  Sampling  Task  Leader  and 
perform  the  following  functions: 

•  Be  responsible  for  staff  training  and  documentation. 

•  Enforce  equipment  calibration  and  maintenance  procedures. 

•  Take  corrective  action  for  any  problems  and  communicate  action  'n 
writing  to  the  QAM.  and  QCC,  the  Project  Leader,  and  department 
management. 

•  Be  responsible  for  sample  traceability. 

•  8e  responsible  for  document  control. 

•  Be  responsible  for  sample  data  traceability. 

•  Ensure  that  all  deviations  from  protocol  are  documented  and 
reported  to  the  Project  Leader. 

•  Ensure  that  all  data  transferred  to  the  Project  Leader  Is  complete 
and  In  the  proper  format. 
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3.0  QUALITY  ASSURANCE  OBJECTIVES 

The  quality  assurance  objectives  for  this  project  *111  be  to  provide 
reliable  sample  data  for  documenting  2,  3,  7,  8-TC00  (hereafter  referred 
to  as  dioxin),  and  other  chlorinated  organic  compounds  as  specified  in 
the  Verification  Burn  Plan,  In  the  feedstock  soli,  treated  soil,  boiler 
water  blowdown,  neutralization  tank  water  and  stack  gases  for  ENSCO's 
Incinerator  while  processing  soil  at  NCBC.  Specific  objectives  for 
precision,  accuracy  and  completeness,  as  only  applicable  to  sampling 
activities,  are  presented  in  Table  3-1.  Quality  assurance  objectives 
applicable  to  the  analysis  of  samples  collected  at  NCBC  will  be  presented 
In  the  Verification  Burn  Plan.  The  overall  goal  for  the  sample 
acquisition  process  Is  that  90  percent  of  all  qual Ity  assurance 
measurements  for  precision  and  accuracy  meet  the  QA  objectives. 

3.1  Precision 

Precision  will  be  assessed  according  to  the  specific  procedures 

established  In  Section  12.  Precis'on  will  be  .measured  as  range  percents 
for  small  <n  *  8)  sample  sets  and  as  a  percent  relative  standard 
deviation  for  large  <n  >  3)  sample  sets. 

3.2  Accuracy 

Accuracy  will  be  assessed  according  to  the  specific  procedures 
established  In  Section  12. 

*  3-3  Completeness 

As  Indicated  In  Table  3-1,  all  sample  data  collected  will  be 
recoverable  and  verifiable  from  the  data  records.  As  each  test  is  .>e!ng 
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TaOle  1-1.  Sum ry  at  Ouality  Assurance  Dojeetives’ 


Measurement 

parameter 

Precision2 
(range  percent: 
percent  WS) 

Accuracy2 

(percent) 

Completeness 

(percent) 

t.  (Us  eater  volume4 

- 

t  s 

too 

2.  Stack  temperature  sensor4 

t  »•* 

100 

J.  t*C15 

- 

- 

100 

4.  CO.  COj.  02  * 

IP 

10 

90 

S.  Total  hydrocaroons* 

10 

10 

90 

'soeeific  ouality  assurance  aSjeetives  art  contained  in  the  verification  0ur«  Alan 
J»roc»«jr»s  far  assessing  precision  are  presented  in  Section  12. 1. 

Procedures  far  assassin?  accuracy  art  presented  in  Section  12.2. 

40ua1 ity  Assurance  ManoOooe  far  Air  foliation  ntasurment  System.  volu«t  IIX. 

Stationary  Source  Soecific  wetnoas.  US  IM  0«0.  Janary  !9«e. 

Protocol  as  per  Section  «. 
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performed,  sampling  activities  will  be  monitored  to  Insure  that  all 
essential  data  Is  collected.  If  necessary,  test  runs  *111  be  repeated  to 
collect  required  data  that  may  have  not  been  collected  in  normal  sampling 
routines. 

3.4  Represent! veness 

3.4.1  Feedstock  Soil  and  Treated  Soil  Samples 

It  Is  estimated  that  approximately  three  hours  *111  be  required  to 
complete  each  verification  burn  test.  To  obtain  representative  samples 
of  the  feedstock  and  treated  soil  during  this  time  period,  each  *111  be 
sampled  at  one-half  hour  Intervals.  Sampling  of  feedstock  soil  *111 
begin  25.  20  and  15  minutes  before  the  test  when  the  soil  feed  flow  rate 
Is  3.  4.  and  5  tons  per  hour,  respectively.  Sampling  will  continue  for 
three  hours.  Each  one-half  hour  Increment  samples  of  feedstock  and 
treated  soil  will  be  split  Into  two  aliquots,  one  retained  as  a  discrete 
Incremental  sample  and  the  other  comolned  to  prepare  a  seoarate  composite 
of  the  feedstock  and  treated  soil.  Starting  feedstock  soil  samollng 
before  the  actual  test  begins  Is  Intended  to  take  Into  the  account  the 
residence  time  of  the  soil  In  the  feed  hopper  system  (which  is  a  function 
of  soli  feed  rate). 

Because  the  residence  time  of  the  soil  In  the  rotary  kiln  Is  60,  50 
and  40  minutes  at  soil  feed  rates  of  3,  4,  and  5  tons  per  hour 
respectively,  sampling  of  treated  soil  will  be  delayed  a  similar  amount 
of  time  after  Initiation  of  each  test. 
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Residence  tines  for  soil  in  the  feed  hopper  and  kiln  will  he  verified 
in  clean  soil  tests  prior  to  the  Verification  Burn.  If  adjustments  are 
needed,  they  will  be  aade  accordingly. 

3.4.2  Neutralization  Tank  Water  and  8oller  Blowdown  Samples 

Equal  volume  grab  samples  of  neutralization  tank  and  boiler  blowdown 
water  will  be  obtained  and  composited  for  each  test.  Each  will  be 
sampled  three  times  during  the  three  hour  test  period  at  equal  time 
Intervals.  Each  grab  sample  will  be  taken  directly  from  a  sample  tap 
located  on  the  respective  tanks.  8efore  obtaining  each  sample,  the 
sample  tap  will  be  flushed  of  any  potentially  stagnate  liquid. 

3-4.3  Stack  Emissions 

To  obtain  a  representative  sample,  the  particulate  and  gaseous  stack 
emissions  will  be  collected  using  a  sampling  probe  (attached  to  a 
modified  method  5  sampling  train)  which  will  traverse  the  stack  according 
to  procedures  established  in  Reference  Method  2.  Isokinetic  sampling 
will  be  established  by  sampling  at  flow  rates  equal  to  the  stack  gas 
velocity  along  specific  points  inside  the  stack  in  two  dimensions,  90* 
apart.  The  total  stack  sampling  time  will  be  SO  minutes  which  will 
require  about  three  hours  to  perform. 

Gases  or  vapor  phase  constituents  fn  the  flue  gas  are  assumed  to  be 
homogeneously  distributed  In  the  stack  and  not  stratified  and  therefore 
may  be  representatively  collected  from  a  single  point  In  the  stack. 

Gases  (CO.  COj,  Oj)  wi 1 1  be  monitored  continuously  during  each  test 
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run  and  samples  for  the  analysis  of  vapor  phase  constituents  (VQST)  will 
be  collected  alongside  each  modified  method  5  run. 

3.5  Comoarabl 1 1  tv 

All  sample  data  will  be  presented  In  comparable  units  as  follows: 
Measurement  Units 


Gas  volumes 
Gaseous  constituents 
Total  hydrocarbons 
Stack  temperature 
•  Stack  velocity 
Stack  flow 


dry  standard  cubic  meter  (dscm) 
weight  percent 
ppm  as  propane 
average  *F 

average  ft/sec  at  stack  exit 
average  dscm/minute 
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4.0  SAMPLING  PROCEDURES 

4.1  Incinerator  Operating  Parameters 

All  pertinent  Incinerator  operating  parameters  will  be  recorded  by 
ENSCO  and  EG&G  as  Is  outlined  in  the  Verification  Burn  Plan. 

4.2  Feedstock  Soli 

Grab  samples  of  feedstock  soil  will  be  obtained  from  the  soil 
conveyer  using  clean  sample  spoons.  Each  grab  sample  will  be  placed  in  a 
clean  aluminum  tray,  homogenized  and  split  to  make  2  aliquots.  One 
aliquot  will  be  bottled  as  an  Individual  grab  sample.  The  other  aliquot 
will  be  mixed  with  other  equal-volume  grab  aliquots  to  form  a  composite 
aliquots  for  each  test. 

4.3  Treated  Soi 1 

Grab  samples  of  treated  soil  will  be  obtained  by  inserting  a  clean 
one  inch  diameter  pipe  into  the  soil  stream  at  the  end  of  the  kiln.  A 
partial  vacuum  from  a  small  pumo  will  be  used  to  fill  the  pipe  with  soil 
which  will  then  be  placed  in  a  clean  metal  tray  for  cooling.  After  the 
soil  has  cooled,  samples  will  be  split  and  maintained  in  the  same  manner 
as  the  feedstock  soil. 

4.4  Stack  Gas 

4.4.1  Continuous  Monitoring 

Stack  effluent  gases  (CO.  CO^,  and  0^)  will  be  continuously 
monitored  during  each  3-hour  test  period  using  ENSCO's  on-line 
instrumentation  as  is  described  in  the  Verification  Burn  Plan.  To  verify 
proper  operation  of  ENSCO's  gas  monitoring  equipment.  Versa r  will  perform 
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discrete  tests  at  the  stack  using  an  ORSAT-type  apparatus  to  determine 
CO,  CO^  and  0^  flue  gas  concentrations.  These  data  points  will  then 
be  correlated  to  ENSCO's  continuous  readings.  Ouring  each  3  hour  test 
period,  a  total  of  3  discrete  analyses  will  be  performed.  Continuous 
monitoring  for  total  hydrocarbons  will  also  be  performed  over  the  three 
hour  test  period. 

4.4.2  Modified  Method  5  and  VOST 

During  each  test  a  MM5  and  VOST  sampling  train  will  be  used  to  samole 
for  potential  Principal  Organic  Hazardous  Constituents  (POHC’s)  and 
Products  of  Incomplete  Combustion  (PIC’S).  The  MM5  and  VOST  sampling 
trains  will  be  identical  for  each  test  and  their  configurations  are  shown 
in  Figures  4-1  and  4-2  for  MM 5  and  VOST  respectively. 

The  MM 5  sampling  trains  and  their  operation  will  be  in  accordance 
with  MMA's  procedures  (reference  5).  An  alkaline  solution  OCQH)  will  be 
used  in  the  second  impinger  to  trap  acid  vapors  and  to  quantify  for  HCI . 
One  of  the  requirements  of  the  method  is  that  no  grease  be  used  for 
sealing  joints  in  the  train.  Viton*  0-rings  will  be  used  to  seal  ail 
joints  prior  to  and  including  the  first  impinger. 

The  sampling  location  and  the  number  of  traverse  points  for  MMS 
sampling  will  be  determined  after  the  presurvey  according  to  arccedures 
established  in  EPA  Reference  Method  1  (40  CFR  60,  Appendix  A).  Assuming 
that  the  stack  diameter  is  36  inches  and  the  sampling  ports  are  less  than 
eight  stack  diameters  downstream  of  any  flow  disturbance;  eight  samoling 
point  locations  will  be  established  on  two  perpendicular  stack  cross 
sections.  Stack  gas  moisture  and  velocity  will  be  determined  concurrent 
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with  the  MH5  sampling  using  the  procedures  established  In  EPA  reference 
Method  4  (40  CRF  60.  Appendix  A).  Stack  gas  molecular  weight  will  be 
determined  concurrently  with  the  M5  sampling  using  procedures 
established  in  Reference  Method  3  (40  CFR  60.  Appendix  A). 

The  VOST  sampling  train  basically  consists  of  a  system  designed  to 
draw  sample  gas  at  a  flow  rate  of  1  liter/minute  through  two  traps  in 
series  for  a  period  of  one  hour.  The  first  trap  will  contain  Tenax  and 
is  preceeded  by  a  gas  cooler/condenser  which  is  followed  by  an  impinger 
for  condensate  collection.  The  second  trap  contains  a  section  of  Tenax 
and  a  section  cf  charcoal  just  downsteam  of  the  impinger.  The  purpose  of 
the  second  trap  Is  to  collect  very  volatile  POHC's  (e.g.,  vinyl  chloride) 
which  will  break  through  a  Tenax  trap. 

4.4.3  Sample  Preservation  and  Transport 

Feedstock  and  treated  soil  samples  will  be  bottled  in  apDrcpriate 
containers  and  packaged  in  DOT  approved  containers  for  shipment.  All 
aqueous  samples  and  samples  from  MM5  sampling  will  be  properly  bottled 
and  packed  in  ice  inside  of  coolers  for  shipment.  Samples  from  VCS7 
activities  will  be  properly  bottled  and  placed  in  coolers  witn  dry  ice 
for  shipment.  All  shipping  will  strictly  adhere  to  DOT  approved 
procedures. 
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5.0  SAMPLE  CUSTOOY 

Labelling  and  Identification  of  all  samples  collected  will  be  done 
using  Versar‘s  three  part  label  which  is  shown  In  Figure  5-1.  Both  upper 
portions  and  the  single  lower  portion  have  pre-prlnted  numbers  that 
become  the  field  sample  number.  The  upper  portions  will  be  completed  and 
affixed  to  the  sample  bottle;  the  lower  portion  will  be  entered  Into  the 
field  notebook  with  pertinent  Information  entered  along  side.  All 
duplicate  samples  (or  any  number  of  replicates)  will  have  the  same  field 
sample  numbers  assigned  to  corresponding  parameters.  In  some  case,  this 
may  require  use  of  handwritten  labels  In  addition  to  the  pre-printed 
labels.  The  exception  to  replicate  label  numbering  will  be  in  the  case 
of  "blind14  duplicates  for  QA/CC  purposes;  each  sample  will  then  be 
labeled  and  documented  separately. 

Sample  custody  will  begin,  in  all  cases,  at  the  time  of  sample 
collection  by  placing  the  sample  into  an  iced  cooler,  or  appropriate 
container,  in  the  possession  of  the  designated  field  sample  custodian.  A 
line  item  on  the  field  chain  of  custody  form  (Figure  5-2)  will 
immediately  be  filled  out  and  initialed  by  the  field  sample  custodian. 

The  following  procedures  will  be  followed  when  completing  the  chain  of 
custody  farm: 

PROJECT  NO.  Enter  the  complete  project  number;  enter  the  analytical 
subtask  number  (usually  an  odd  number)  not  the  sampling 
.  subtask  number. 

PROJECT  NAME  Enter  the  project  name  as  it  is  listed  on  the  Contract 

Status  Summary  Sheets  distributed  periodically  throughout 
Versar. 
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SAMPLERS  Enter  signature  and  print  name  of  parson  or 

perscn(s)  who  participated  In  the  collection  of  the 
samples  listed,  and  who  should  be  contacted  should 
questions,  arl se  during  sample  log-in.  If  the  field 
sample  custodian  Is  not  listed  as  a  sampler,  receipt 
documentation  should  be  indicated. 

FIELD  SAMPLE  HUMBER  This  box  does  not  generally  apply  to  HAO  procedures 

and  should  be  left  blank. 

DATE  Enter  date  of  sample  collection.  If  sample  is  a 

composite  Indicate  both  start  and  finish  date. 

TIME  Enter  time  of  actual  sample  collection.  If  sample 

Is  a  composite  indicate  both  start  and  finish  time. 

CCMP. /GRAB  Indicate  by  a  check  the  type  of  sample. 

STATION  location  Enter  a  description  of  location  as  well  as  any 

location  code  that  had  been  assigned. 

NUMBER  OF  CONTAINERS  Enter  the  actual  number  of  sample  bottles  to  be 

submitted  to  the  laboratory. 

PARAMETERS  List  parameters  to  be  analyzed;  If  abbreviations  or 

parameter  categories  (e.g.,  ICP  metals)  are  used 
further  details  must  be  given  when  logging  in 
samples. 

For  each  line  entry  indicate  the  last  two  digits  in 
the  samole  number.  Enter  first  three  sample  numcer 
digits  In  remarks  section  as  shown  in  Figure  5-1. 

INDUSTRIAL  hygiene  Circle  the  aporcorlate  box  to  Indicate  type  cf 
SAMPLE  sample. 

Upon  completion  of  all  line  items,  or  uocn  samole  pick-up,  the 
custodian  will  sign,  date  and  list  time,  and  will  confirm  completeness  cf 
all  descriptive  Information  contained  on  the  form.  Each  Individual  *no 
subsequently  assumes  responsibility  for  the  sample  will  sign  the  chain  of 
custody  form  and  the  reason  for  assuming  custody.  The  field  chain  of 
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custody  form  t*rm1nat*s  upon  laboratory  receipt  of  samples.  The  field 
sample  custodian  should  obtain  the  pink  copy  of  th*  chain  of  custody  form 
for  program  files. 
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SECTION  6.0 

CALIBRATION  PROCEDURES  ANO  FREQUENCY 

6. 1  Sampling  Equipment 

6.1.1  Modified  Method  S  Equipment 

Table  6-1  summarizes  the  sampling  apparatus  to  be  calibrated,  the 
acceptance  criteria,  the  method,  and  the  frequency  of  calibration. 

Prior  to  the  test  the  gas  metering  device  Is  calibrated  against  a 
positive  displacement  vet  test  meter.  The  calibration  factor  Is 
rechecked  after  the  test. 

Temperature  sensors  are  calibrated  agafnst  an  ASTM  mercury- in-g lass 
thermometer,  and/or  are  calibrated  In  an  Ice  bath  and  a  boiling  water 
bath. 

The  aneroid  barometer  Is  checked  against  a  mercury  column  barometer. 
The  pitot  tubes  are  constructed  according  to  the  design  criteria  of 
Reference  Method  2.  In  addition,  the  S-type  pitot  tubes  are  calibrated 
agafnst  a  standard  pitot  tube  In  a  wind  tunnel.  If  the  specified  design 
criteria  are  not  met. 

6.1.2  VOST  Equipment 

Prior  to  the  test  the  gas  metering  device  Is  calibrated  against  a 
positive  displacement  vet  test  meter.  The  calibration  factor  Is 
rechecked  after  the  test. 

6.1.3  Continuous  Monitors 

The  calibration  criteria  for  ENSCO's  continuous  gas  monitoring 
equipment  is  contained  In  the  Verification  Burn  Plan. 
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SECTION  7.0 
ANALYTICAL  PROCEDURES 

Analysis  of  all  samples  collected  will  be  as  specified  in  EG&G’s  RFP 


<see  Attachment  II)  for  analytical  services. 
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SECTION  3.0 

DATA  REDUCTION,  VALIDATION  ANO  REPORTING 

8. 1  Data  Reduction 

Versar  will  summarize  all  Intermediate  calculations  and  values  used 
In  obtaining  all  samples  in  a  report  which  will  be  given  to  EG&G.  EG&G 
will  be  responsible  for  all  data  reduction,  validation  and  reporting  of 
analytical  results  as  is  described  in  the  Verification  Burn  Plan. 

A1 1‘ continuous  monitoring  data,  including  calibrations,  will  be 
recorded  on  ENSCO's  strip  chart  recorders.  The  data  will  also  be  logged 
directly  into  ENSCO's  on-line  computer.  The  computer  records  the 
readings  on  a  hard  disk  as  well  as  with  a  diskette  backup. 

3.2  '  Data  Val idation 

The  criteria  used  to  validate  the  integrity  of  the  analytical  results 
Is  contained  in  the  Verification  Burn  Plan. 

The  principal  criteria  that  will  be  used  to  validate  the  integrity  of 
the  gaseous  data  emissions  measured  by  the  continuous  monitors  will  be 
discrete  analyses  using  ORSAT-type  measurements  whicn  will  be  taken 
directly  at  the  stack.  These  values  will  be  correlated  with  the  gaseous 
emissions  readings  and  any  di screDencies  will  be  recorded. 

The  principal  criteria  that  will  be  used  to  validate  the  integrity  of 
the  stack  field  data  which  is  essentia!  to  calculate  emission  levels 
(dioxin,  particulate,  HC1 )  will  be  the  following: 

(1)  Examination  of  all  field  data  forms  by  the  Quality  Assurance 
Officer. 
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s«condCr«v?JWer.Ca,CUUt10ns  for  one  test  by  an  independent, 
data  a 1 ong°¥ i th ? repor ted  ^re su i ts^ ’  standards  an(J  calibration 

Data  Renr>rtin,j 

for  I'”:  !‘,6”U  r,qU,red  Sa*P""3  iiU  t0  ES“  «  '«  required 

-  ».,«*  Of  ana,yt,ca,  r,sults.  The  following  data,  as  needed, 
will  be  provided: 

<a>  *5  and  vosr  n«Id  data  fcros 

Wi5  and  VOST  equipment  calibration  data 
<c)  Calibration  data  of  EHScn • r 

*'on,  correlations  at  stack  ,74  SsAM^I’t!1’5*" 

(d>  QA  summary  report. 
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9.0  INTERNAL  QUALITY  CONTROL 

Table  9-1  summarizes  the  internal  quality  control  checks  which  will 
be  used  during  this  study;  the  frequency  of  each  control  check  is 
presented.  The  following  paragraphs  briefly  explain  the  control  checks. 

9.1  Reagent  81anks 

Reagent  blanks  of  acetone  and  hexane  representing  the  probe  rinsing 
media  tested  will  be  tested  for  solids.  At  least  one  method  blank  of 
benzene  used  for  extraction  of  ash  samples  will  be  tested  for  dioxin. 
Since  a  field  blank  is  used,  reagent  blanks  of  acetone,  hexane.  KOH 
XA0-2 ,  TENAX,  and  filters  will  be  retained  and  analyzed  for  dioxin  only 
if  a  problem  with  a  particular  sample  occurs.  However,  one  filter  f^cm 
each  lot  and  aliquot  of  XAO  from  each  extracted  batch  will  each  be 
screened  for  contamination  prior  to  use. 

9.2  Field  31anks 

At  least  one  field  blank  for  the  MM5  train  and  VOS7  will  oe  provided 
for  analysis. 

9.3  Zero/Soan  Gases 

Certified  (by  manufacturer ,  *2*  accuracy)  cylinder  gases  will  oe 
utilized  to  zero  and  span  all  continuous  emissions  monitors  prior  to  the 
verification  burn  as  is  described  in  the  Verification  Burn  Plan. 

9.4  Calibration  Standards 

Tt*  Orsat-type  analyzer  will  be  checked  by  measuring  the  oxygen 


content  of  ambient  air. 
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Table  9-1 .  Sueawry  of  Internal  Quality  Control  Clocks 


Oloxln  in 

Oioxm 

Stack  gaseous 

Quality  Control  Check 

feed  water 

In  stack 

Particulate 

Orsat 

Cl  emissions4 

1.  Reagent  Blanks 

Acetone 

l6 

i 

Hexane 

1® 

i 

Benzene  (method  Blank) 

)6 

XAQ-2 

2« 

Tenay 

filter 

2« 

KQH 

2.  field  Blanks 

.* 

PWS 

-  Prouaoie  wasn 

) 

-  Particulate  filter 

1 

-  XAO-2 

) 

-  Condenser 

1 

-  Imoinger 

1 

VOST 

-  Prouaoie  wasn 

1 

-  Tenay 

1 

-  Condenser 

1 

-  Tenax /Charcoal 

1 

3.  Background  Sample  1 

i 

4.  Zero/soan  gases 

Before  tests 

S.  Calibration  standard 

1  oer  rqn 

1  per  comoauna 

6.  »ep1 icat*( duol icate  runs) 

2d 

S.  Soikes* 

as  rtouireo 

*C0.  C02.  Oj.  THC  by  continuous  monitor. 

^Retained  for  analysis.  If  necessary. 

cOne  Blank  screened  prior  to  test;  one  Blank  taken  in  field  and  retained  for  analysis,  if  necessary. 
^Repllcatas  obtained  during  soil  feed  rates  of  4  and  S  tons  per  dour. 

'Analytical  requirement  specified  in  tlie  Verification  Sum  Plan. 
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For  the  continuous  gas  monitor,  instrument  calibration  vill  be 
checked  using  the  ORSAT-type  analyzer  at  the  stack. 

9.5  Reol icates 

Replicate  stack  gas  emission  samples  will  be  obtained  when  the 
Incinerator  is  operating  at  soil  field  rates  of  four  and  five  tons  per 
hour  (l.e.,  tests  2  and  3  at  4tph;  and  4  and  5  at  Stph). 
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10.0  QUALITY  ASSURANCE  AUDITS 

10.1  Field  Programs  System  Audit 

After  sampling  is  completed,  the  Field  Programs  QCC  will  Inspect 
calibration  and  maintenance  records,  field  data  forms  and  records,  and 
the  calculation  of  results.  EG&G  will  review  actual  laboratory  practices 
during  sample  analysis.  Deviations  from  protocol  and  all  results  of  the 
audit  will  be  reported  to  the  QAM.  Note  that  a  systems  audit  during 
actual  field  sampling  will  not  be  conducted. 

10.2  QAM  Audits 

The  QAM  will  verify  that  all  applicable  QA/QC  procedures  are 
followed.  Including  <1)  calibration  and  maintenance  of  equipment,  (2> 
staff  credentials  and/or  supervision,  (3)  documentation  practices,  (4) 
data  traceability,  and  (5)  sample  and  document  controls.  The  QAM  will 
also  review  QC  data  and  QCC  inspections  and  audits.  The  results  of  all 
inspections  and  audits  will  be  summarized  and  reported,  along  with  any 
corrective  action  requests,  to  project  and  EGSG  management. 
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.11.0  PREVENTIVE  MAINTENANCE 

Maintenance  of  the  equipment  for  soil  and  water  Is  limited  to. 
inspection  and  cleaning  prior  to  each  use.  Other  sampling  equipment  is 
checked  prior  to  each  use  with  appropriate  check  standards;  equipment 
which  is  found  to  be  defective  is  repaired  or  replaced  immediately. 

To  minimize  any  potential  sampling  delays  associated  with  stack  gas 
testing.  Versa r  will  use  five  separate  sets  of  W5  and  VOST  glassware, 
plus  a  redundant  train  for  each  which  can  be  used  to  replace  broken 
parts.  In  addition,  two  monorails  will  be  used  to  expedite  changing  the 
probe  from  one  side  of  the  stack  to  the  other. 


aft? 
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12.  SPECIFIC  ASSESSMENT  PROCEDURES 


12.1  Precision 

Foi  data  sets  with  a  small  number  of  points  (2*  n  2  8),  the 
estimate  of  precision  will  be  expressed  as  range  percent  (Rt): 


cj  "  ^ 

RX  .  - - - - 

c 

where:  C|  -  highest  value  determined 

C2  •  lowest  value  determined 
C  -  mean  value  of  the  set 


x  100 


(12-1) 


(12-2) 


where:  Cj  -  1th  determination 

n  -  number  of  determinations 
For  one  or  two  values  below  the  detection  limit  (8DL): 

8DL  -  DL/2;  where  01  -  detection  limit. 

For  large  data  sets  (n  >8).  the  estimate  of  precision  will  be 
expressed  as  percent  relative  standard  deviation  (tRSD): 


Z  <ci-o2 

1  .  1 


(12-3) 


1RSD  -  1001  x  SD 


(12-4) 
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The  following  paragraphs  briefly  descrlba  how  precision  will  be 
determined  for  each  measurement  parameter.. 

12.1.1  Olaxin  In  Feedstock  Soli 

For  each  feedstock  soil  sample  set  analyzed  In  duplicate  or 
triplicate,  the  precision  (Rl)  for  each  analyte  will  be  calculated  using 
EQ.  12-1.  Then,  for  each  analyte,  the  arithmetic  mean  of  all  the 
precision  values  of  the  individual  sample  sets  will  be  calculated  and 
reported  as  the  overall  precision.  Three  sample  sets  should  be  available 
for  calculating  precision.  Since  this  assessment  Involves  the  use  of 
chemical  analysis  data  and  not  exclusively  field  sampling  measurements, 
details  will  be  provided  in  the  Verification  Burn  Plan. 

12.1.2  Oloxln  In  Treated  Soil 

Same  as  12.1.1 

12.1.3  Oloxln  In  Stack  Emissions 

The  actual  MM5  and  VOST  field  samples  will  not  be  analyzed  'n 
replicate.  However,  during  this  study  sorbent  media  (XAD  and  Tenax) 
blanks  and  filter  blanks  will  be  spiked  with  dioxin  and  Internal 
standards  (surrogate)  and  then  analyzed.  The  results  from  the  dioxin 
analysis  J  these  spiked  samples  will  be  used  to  estimate  precision  *or 
the  determination  of  dioxin  In  stack  emissions.  The  precision  estimate 
will  be  calculated  using  Eqs.  12-1  and  12-2.  Two  spiked  filter 
measurements  and  two  spiked  sorbent  measurements  will  be  available  to 
calculate  precision. 
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12.1.4  Gaseous  Emissions  (CO,  CO^.  02.  SO,  N0X.  THC) 

For  each  Instrument,  an  estimate  of  precision  will  be  calculated  from 
the  high  span  measurements.  All  values  of  the  span  gas  measured  before, 
during,  ano  after  each  run  over  the  entire  period  will  be  used  to 
calculate  precision.  Equations  12-3  and  12-4  will  be  used  for 
calculating  the  precision;  a  minimum  of  12  measurement  values  for  each 
monitor  are  expected. 

12.2  Accuracy 

Accuracy  will  be  determined  from  the  performance  samples  (i.e., 
standards  supplied  as  blind  audits  by  the  QCC  and  the  independent 
laboratory)  as  percent  accuracy  (At).  Accuracy  will  be  determined  as 
percent  recovery  <Rt)  of  native  analytes  from  samples  spiked  with  native 
analytes  prior  to  sample  preparation.  The  formulas  are  given  below. 

For  performance  samples 


Amount  found  100 
True  value  1  n 


For  samples  spiked  with  native  analyte 

n  <'*-*> 

RX  •  ^  Amount  found  -  native  amount  or'or  to  spiking  »  100 

l_,  Amount  spikec  !  n 

12.2.1  Method  for  01  ox  in 

The  accuracy  of  the  Instrumental  procedure  will  be  estimated  from  the 
performance  samples  supplied  by  ECJG.  Accuracy  will  be  calculated 
according  to  £q.  12-3.  At  least  one  performance  sample  will  be 
analyzed.  Since  this  control  measure  involves  chemical  analysis  data  and 
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not  the  field  sampling  procedures,  additional  detail  may  be  found  in  the 
Verification  Burn  Plan. 

12.2.2  Oloxin  in  Feedstock  Soil 

Overall  accuracy  of  the  contractor's  analytical  procedures  for 
determining  dioxin  in  ash  samoles  will  be  assessed  by  performance  on  a 
feedstock  soil  audit  sample  provided  by  an  independent  laboratory.  The 
performance  sample  will  be  analyzed  at  least  once  and  accuracy  will  be 
calculated  using  Eq.  12-5. 

12.2.3  Dioxin  in  Treated  Soil 
Same  as  12.2.2. 

12.2.4  Oloxin  in  Stack  Emissions 

Accuracy  will  be  assessed  as  percent  recovery  of  native  analyte 
spiked  onto  the  sorbent  media  (XAO,  Tenax)  and  filters.  The  estimate  of 
accuracy  *111  be  calculated  according  to  Eq.  12-6.  At  least  t*o  sorter: 
resin  .modules  and  at  least  t*o  filters  *111  be  spiked  in  this  manner. 

12.2.5  Particulate,  Cl"  in  Stack  Emissions 
Accuracy  *111  not  be  assessed. 

12.2.6  Caseous  Emissions  (CO,  CO,.  0..  SO- ,  NO  .  THC) 

For  each  instrument,  accuracy  *111  be  determined  from  measurement  of 
the  zero,  mid,  and  high  span  cylinder  gases.  All  measured  values  of  the 
zero,  mid-level,  ana  high-level  span  gas  *111  be  used  to  calculate 
Instrument  accuracy  according  to  Eq.  12-5.  A  minimum  of  24  measurement 
values  for  each  monitor  are  expected. 
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13.0  CORRECTIVE  ACTION 

Whoever  observes  sampling  data  problems  will  Immediately  notify  the 
Task  Leader.  If  the  Task  Leader  discovers  or  Is  notified  of  sampling 
data  problems,  he  will  decide  on  the  severity  of  the  problem  and  take  the 
appropriate  action: 

•  Minimal  data  loss:  The  problem/corrective  action  taken  will  be 
documented;  no  further  action  is  necessary. 

•  Moderate  data  loss:  A  problem  memo  will  be  prepared  and  sent  to 
the  QCC,  and  QAM,  the  Project  Leader;  a  collective  decision  on 
the  appropriate  action  will  then  be  made. 

•  Severe  data  loss:  A  problem  memo  shall  be  prepared  and  sent  to 
the  QCC,  the  Project  Leader,  EGiG,  and  the  QAM.  The  USAF 
Project  Manager  will  be  consulted  before  a  collective  decision 
on  the  appropriate  action  is-made.. 

The  Task  Leader  Implements  the  corrective  action,  documents  the 
problem  and  action  taken,  then  prepares  and  sends  a  problem/dCtlon-taken 
memo  to  the  QCC,  and  QAM,  the  Project  Leader,  and  EGiG. 

If,  in  any  case,  sampling  data  is  last,  the  Task  Leader  will 
Investigate  the  problem,  then  perform  one  or  more  of  the  following 
actions: 

•  If  the  problem  is  limited  In  scone,  the  problem/acoion-takan  is 
documented,  the  Task  Leader  then  prepares  and  send  a  problem/ 
action-taken  memo  to  the  QAM,  the  Project  Leader,  and  EGiG. 

•  If  a  large  quantity  of  data  are  affected,  the  problem/action- 
taken  memo  to  the  QAM,  the  Project  Leader,  EGiG,  and  the  USAF 
Project  Officer. 

In  general,  If  QA  problems  are  encountered,  The  Task  Leader  snail 
Identify  technical  problems  and: 
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M.O  QUALITY  ASSURANCE  REPORTS  TO  MANAGEMENT 

""  CAM’  ■'»  a.  Project  Leader,  Aealytkal  Teat 

UM*r'  “  "*M  Ta“  I—'  identity  cr1t)ca,  dreJS  „ 

“*  Pr0Je“  68  ^  *  '"Action;  the  inspection 

delude  a  review,  where  applicable,  of: 

•  Staff  qua! if 1  cations 

Samp  1 j ng  e,„tpment  callPretfcn  and  Mlntenance  records 
Performance  audits 

Systems  audits 

Sample  control 

Oocument- control 

add?ttonsd3Ca  ^  '"‘"“""I  "-or  Pend, in,.  corrections,  and. 
Sampling  data  traceability  and  completeness 
Sampling  data  calculation  and  validation 
Internal  QC  data 
External  QA  data 


Assessment  of  sampling  dat 
The  results  of  Inspections/audf 
Pro jec*.  Leader  and  EG&G  management ; 
final  report. 


a  accuracy,  precision,  and  completenes 
ts  will  be  reported  by  the  QAM  to  the 
summaries  will  be  Included  in  the 
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Idaho  National  Engineering  Laboratory 


October  15,  1986 


To:  Attached  List 


REQUEST  FOR  PROPOSAL  NO.  C36-131150  FOR  CHEMICAL  ANALYSES  OF  VERIFICATION 
SAMPLES  FROM  SOIL  INCINERATION  -  RS-1 16-86 


This  is  a  Request  for  Proposal  for  analyses  of  soil,  gas,  and  water 
samples  involved  with  the  incineration  of 

2, 3, 7, 8-tetrachlorodibenzo-para-dioxi n  (TCDD)  contaminated  soil.  A 
detailed  description  of  the  work  to  be  provided  is  contained  in  Attachment 
1,  Scope  of  Work. 

Samples  are  tentatively  scheduled  to  be  available  for  analyses 
November  IS,  1986,  through  November  34,  1986. 

The  following  mandatory  requirements  must  be  met  by  a  proposer  to  be 
considered  responsive  to  this  Request  for  Proposal.  If  a  proposer  cannot 
meet  the  mandatory  requirements  or  does  not  address  each  mandatory 
requirement,  the  proposal  will  be  considered  unacceptable  and  will  not  be 
evaluated  further.  You  are  requested  to  submit  adequate  information 
demonstrating  that  you  meet  these  mandatory  requirements. 

1.  The  response  must  include  a  summary  of  the  proposer's  past  experience 
in  analyses  (as  identified  in  Attachment  A  to  the  Scope  of  Work)  of 
soil,  gas,  and  water  samples  resulting  from  thermal  treatment  of 
soil.  Demonstrate  past  experience  to  show  rapid  turnaround  of  at 
least  four  weeks  (receipt  of  final  results). 

3.  At  least  one  reference  of  a  previous  similar  project  must  be 
provided.  The  reference  should  include  the  name  of  the  oroject 
officer,  telephone  number,  and  a  general  statement  of  analyses 
performed. 

3.  The  response  must  include  the  resumes  of  personnel  who  are  experienced 
in  analyses  as  cited  in  Item  1,  above. 

EGntj  bc  P.O.  Box  1625  Idaho  Falls,  ID  83415 


Request  for  Proposal 
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4.  The  response  should  indicate  that  the  proposer  is  experienced  in 
analyses  utilizing  high  resolution  GC/MS  equipment  and  that  such 
equipment  is  available  for  performance  of  the  dioxin/furan  analyses. 

5.  The  response  must  describe  the  facilities  and  instrumentation  that 
will  be  used  for  the  required  analyses.  The  response  must  include  a 
contingency  plan  to  be  utilized  if  instrumentation  failure  occurs. 

6.  The  response  must  indicate  that  the  proposer  has  the  capability  to 
start  analyses  of  samples  November  19,  1986,  meet  the  turnaround  time 
of  analyses  as  required,  and  complete  the  final  report  by  December  24, 
1956,  as  delineated  in  the  attached  Scope  of  Work.  The  anticipated 
period  of  performance  will  be  from  November  7,  1586,  through 
December  24,  1936. 

This  procurement  will  be  awarded  to  the  most  responsive,  responsible 
proposer  who  meets  the  mandatory  requirements  noted  above  and  submits  the 
lowest  price  on  the  enclosed  pricing  schedule  (Attachment  2). 

It  is  anticipated  that  the  work  will  be  performed  under  a 
fixed-price-per-unit  subcontract.  A  blank  copy  of  a  standard  fixed-price 
subcontract  used  by  EG&G  Idaho  is  attached  for  your  review 
(Attachment  3).  The  terms  and  conditions  found  in  STC-EG&G-l 83,  "Standard 
Terms  and  Conditions  for  Purchase  Orders  and  Subcontracts,"  Rev.  5-82, 
shall  apply  except  for  the  following  clauses  and  those  which  are 
self-deleting: 

Part  I 

Clause  5  Changes 

Clause  6  Extras 

Clause  7  Variation  in  Quantity 

Clause  13  Warranties 

Clause  14  Delivery 

Clause  15  Consignment  and  Marking  Instructions 
Clause  16  Inspection 
Clause  18  Payments 

Clause  20  Engineering  ar d  Operations  Data  Requirements 
Clause  25  Classification 

Clause  37  Required  Source  for  Jewel  Bearings 
Clause  41  Termination  for  Convenience 

Part  II 

Clause  1  Progress  Payments 

Clause  3  Warranty 

Clause  4  Manufacturing  Schedules 
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Clause  7  Basis  of  Award 

Clause  8  Supplier  Data  Instructions  and  Documentation  Submittals 
Clause  16  Patent  Indemnity 

Article  10,  Patent  Rights,  contained  in  the  subcontract,  will  also  be 
deleted. 

The  following  articles  will  be  included  in  the  resultant  subcontract: 
Review  and  Approval  of  Procedures 

The  action  of  Contractor  in  reviewing  and/or  approving  Subcontractor 1 s 
analysis  procedures  and/or  safety  procedures  shall  not  affect  or 
relieve  Subcontractor  from  such  responsibility  as  Subcontractor 
otherwise  has  with  respect  to  the  adequacy  or  correctness  of  such 
analysis  and/or  safety  procedures  used  by  the  Subcontractor  in  the 
performance  of  work  under  this  subcontract. 

Key  Personnel 

The  Subcontractor  agrees  that  personnel  performing  this  Scope  of  Work 
will  be  those  personnel  for  whom  resumes  were  provided  in  the 
Subcontractor 1 s  proposal.  Any  changes  to  key  personnel  must  be 
approved  in  advance  by  the  Contractor. 

Incentive 

For  delivery  of  the  final  report  within  three  weeks  after 
Subcontractor ' s  receipt  of  the  last  set  of  samples,  the  Subcontractor 
will  be  paid  an  incentive  of  an  additional  ten  percent  of  the  cost  of 
validated  samples  which  are  included  in  the  final  report.  If  a  sample 
cannot  be  validated,  there  will  be  no  incentive  paid  for  that  sample. 

Liquidated  Damages 

The  parties  mutually  agree  that  the  expected  actual  damages  to  EG&G 
Idaho  for  failure  to  make  delivery  within  30  days  after 
Subcontractor ' s  receipt  of  the  last  set  of  samples  will  be  S2.792.00 
per  day.  Therefore,  liquidated  damages  of  52,792.00  per  day  will  be 
deducted  from  the  subcontract  price,  up  to  a  maximum  amount  of  50 
percent  of  the  total  subcontract  price,  for  failure  to  deliver  the 
final  report  within  30  days  after  Subcontractor’s  receipt  of  the  last 
set  of  samples. 

Your  proposal  should  include  a  statement  that  such  a  subcontract  would  be 
acceptable,  or  specify  any  exceptions. 

In  addition  to  your  technical  proposal,  the  following  information  must  be 
provided: 
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1.  A  disclosure  statement  regarding  Organizational  Conflicts  of  Interest 
(see  Standard  Terms  and  Conditions,  Part  II,  Clause  26). 

Failure  to  provide  a  disclosure  statement  may  result  in 
disqualification  of  your  proposal. 

2.  A  completed  Representations  and  Certifications  form  (see 
Attachment  4). 

Your  proposal  must  be  submitted  to  EG&G  Idaho  by  October  30,  1986, 
addressed  as  follows: 

R.  Simmons 

Subcontract  Administrator 
EG&G  Idaho,  Inc. 

1955  Fremont  Avenue 
P.  0.  Box  1625 
Idaho  Falls,  ID  8341 5 

Proposals  shall  be  submitted  as  follows: 

1.  Five  copies  of  the  mandatory  requirements  shall  be  submitted  with  all 
required  data  excluding  price. 

2.  Five  copies  of  the  price  proposal  shall  be  submitted  on  the  enclosed 
pricing  schedule  in  a  sealed  envelope  plainly  marked: 

"PRICE  PROPOSAL  -  C86-131150" 

EG&G  Idaho,  Inc.,  reserves  the  right  to  reject  a  proposal  that  is  not 
considered  responsive  to  the  Request  for  Proposal  and  to  reject  any  and 
all  proposals  as  the  best  interest  of  the  Government  may  require. 

Proposers  are  advised  that,  although  negotiations  may  follow  receipt  of 
proposals,  award  may  be  made  without  discussion  on  proposals  received. 
Therefore,  proposals  should  be  submitted  initially  on  the  most  favorable 
terms  of  price  and  completeness. 

Please  advise  EG&G  Idaho  if  you  do  not  intend  to  submit  a  proposal. 

If  you  have  any  questions  pertaining  to  this  Request  for  Proposal,  contact 
me  at  (208)  526-1661. 

Very  truly  yours, 


rff .  Simmons 

Subcontract  Administrator 


Attachments: 
As  Stated 
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Attachment  1 


SCOPE  OF  WORK 

FOR  CHEMICAL  ANALYSIS  OF  VERIFICATION 

SAMPLES  FROM  SOIL  INCINERATION 


1.0  OBJECTIVE 


The  objective  of  this  work  is: 

Analysis:  The  subcontractor  shall  analyze  samples  of  soil,  gas,  and 
water  involved  with  the  incineration  of  2,3,7,8-tetrachlorodibenzo- 
para-dioxin  (TCDO)  contaminated  soil.  The  samples  will  involve 
treated/untreated  soil,  stack  gas,  scrubber  water,  and  boiler  blowdown 
water.  The  analyses  involved  are  presented  in  Attachment  A.  The 
compounds  listeo  are  under  EPA  review,  but  assessment  is  that  changes  to 
the  list  will  be  minimal. 

2.0  BACKGROUND 

From  approximately  1965  to  1977,  containers  of  Herbicide  Orange  were 
stored  on  an  open-air  site  at  the  Naval  Construction  Battalion  Center 
(NCBC)  in  Gulfport,  Mississippi.  During  this  time  some  of  the  herbicide 
leaked  on  the  ground  leaving  TCDD,  2,4-0,  &  2,4,5-T  as  contaminants  in  the 
soil.  The  soil  is  cement-stabilized  sandy  loam,  established  in  the 
1940's.  Over  the  years,  small  amounts  of  asphalt,  road  tar,  and  road  mix 
(gravel  soil)  have  been  placed  on  the  site.  These  placements  are  spotty 
(less  than  10  percent  surface  area);  however,  the  asphalt  could 
potentially  be  an  analytical  interference.  Therefore,  extended  cleanup 
procedures  should  be  utilized.  Some  oyster  shell  and  pea  gravel  are  also 
present. 

High  volume  air  samples  will  be  taken  during  the  course  of  the 
incineration  program  to  determine  if  the  operation  is  releasing 
dioxin-contaminated  particulates  into  the  air. 
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3.0  REQUIREMENTS 
3. 1  Analytical  Procedures 


The  subcontractor  shall  perform  analyses  for  all  components 
listed  in  Attachment  A  according  to  the  stated  protocols.  The  intent  of 
this  task  is  to  address  not  only  regulatory  requirements  but  also  to 
provide  data  at  the  lowest  detection  level  achievable  while  using 
recognized  procedures. 

For  diox'f/furan  analysis,  the  subcontractor  shall  utilize 
$W846-??CQ  and  the  L',5.  EPA  Contract  Laboratory  Program  (CLP)  IF3  dioxin 
procedure  to  the  extent  possible.  It  is  anticipated  that  modifications  to 
the  CLP  procedure  v.- II  Ke  necessary,  primarily  in  the  extraction  portion 
of  tne  oroc'dur;.  It  is  also  anticipated  that  the  concentrations  of  the 
spiking  solutions  and  calibration  solutions  specified  in  the  CL?  procedure 
may  have  to  be  modified  to  ms*  «  accurately  reflect  the  analytical 
concentration  rang?  cr  in*erest.  All  quality  assurance/quo lity  control 
(OA/QC)  measures  specified  .r>  iV.'j46  or  the  CLP  procedure  will  be  adhered 
to  for  all  -ill  analyses.  Hodi  fi  cat  i  on-,  to  t-'e  procedures  made  to  perform 
the  requested  analyses  w.  11  be  submitted  to  EG&G  Idaho  for  comment  and/or 
approval  prior  to  inplgnentaticn. 

3. 2  Savoie  Types 

The  following  samples  types  w*11  be  Submitted  to  tKe 
subcontractor  for  analysis.  These  samples  will  be  obtained  by  a  separate 
subcontractor. 

3.3.1  'i 1  1  5 a-p 1 e s  The  subcontractor  s:-ail  de ter-i-<»  t^e  amount 
•z!  Attacnre rt  A  compounds  ( i#  any)  present  i.n  spi  !  samples  obtained  by  the 
: ■ a ' d  sampling  tear'.  These  soil  samples  will  consist  of  composite 
aliquots  from  soil  handling  equipment  as  obtained  using  £PA  sampling 
protocol.  The  Subcortractor  will  rec«- ve  a  minimum  of  ten  (10)  sao'es 
anq  a  maximum  of  twenty  (PC)  samples  total  which  will  include  botn  treated 
and  untreated  soils.  A  detection  limit  of  J.  01  ppb  2, 3, 7, 3-TCCD  is 
"ecu i 'ed ,  or  as  stated  in  Attachment  It  should  be  noted  that  a  number 
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of  tht  untreated  soil  samples  may  contain  small  quantities  of  asphalt, 
which  may  necessitate  extra  cleanup.  Also,  these  analyses  will  require 
high  resolution  GC/high  resolution  MS  equipment  for  the  CLP  procedure. 
Method  SW846-3280  is  to  also  be  performed. 

3 .2.2  Aqueous  Samples  The  subcontractor  shall  determine  the 
amount  of  Attachment  A  compounds  present  (if  any)  in  aqueous  samples 
(scrubber,  neutralization  and  boiler  blowdown)  obtained  by  the  field 
sampling  team.  Each  sample  will  consist  of  a  minimum  of  two  (2)  liters. 
The  subcontractor  will  receive  a  minimum  of  ten  (10)  and  a  maximum  of 
twenty  (20)  aqueous  samples.  A  detection  limit  of  0.01  ppb  is  required 
for  2, 3, 7, 8-TCDD,  or  as  stated  in  Attachment  A.  In  addition,  pH,  TOC, 

BOD,  COD,  dissolved  solids,  and  ammonia  are  to  be  determined. 

3.2.3  High  Volume  Air  Samples  The  subcontractor  shall  determine 
the  amount  of  dioxin/furan  present  (if  any)  in  particulate  acquired  on 
filters  collected  using  high  volume  air  samples.  The  subcontractor  will 
receive  a  minimum  of  five  (5)  and  a  maximum  of  ten  (10)  samples.  A 
detection  limit  of  1.0  nanograms  per  filter  is  required.  It  is 
anticipated  that  soxhlet  extraction  using  toluene  or  benzene  will  be 
required  for  the  filters, 

3. 2.A  Stack  Gas  Samples  The  subcontractor  shall  provide 
analysis  of  Attachment  A  compounds  in  stack  gas  samples  collected  by  the 
field  sampling  team.  Samples  will  be  obtained  by  standard  MS,  MM5,  and 
V0ST  trains.  Three  trial  burns  will  be  performed  resulting  in  five  (5) 
complete  sets  of  gas  samples. 

3. 3  Analytical  Standards 


The  subcontractor  will  supply  all  necessary  analytical  standards 
for  this  program,  for  example,  with  TCDO,  these  standards  include 
13Cl2  -  2, 3, 7, 8-TCDD,  37C14  -  2,  3. 7,3-TCDD.  2. 3, 7, C-TCCD.  and  the 
performance  check  solution  used  to  demonstrate  the  isomer  specificity  of 


573 


the  gas  chromotography  column.  All  standards  may  be  obtained  from 
commercial  sources.  All  standards  will  be  verified  for  concentration 
using  U.S.  EPA  and  National  Bureau  of  Standards  reference  standards.  A 
list  of  all  standards  to  be  utilized  and  the  results  of  the  verification 
will  be  provided  to  EG&G  Idaho, 

3.4  Turnaround  Time 


Samples  will  be  delivered  to  the  subcontractor  either  by 
overnight  express  service  or  by  EG&G  Idaho  personnel  or  their  designees. 

It  will  be  necessary  to  have  rapid  turnaround  of  analytical  results.  The 
samples  will  arrive  over  approximately  seven  days.  In  addition  to  meeting 
protocol  requirements,  the  subcontractor  will  perforn  analyses  and  provide 
FG&G  Idaho  immediate  results  to  facilitate  review  and  validation.  A  final 
report,  including  a  complete  compilation  of  all  data,  will  be  provided  to 
EG&G  Idaho  within  30  days  of  receiving  the  last  sample. 

3.5  EG&G  Idaho  Representation  in  Laboratory 

Due  to  the  rapid  turnaround  time  required,  the  subcontractor  will 
be  required  to  allow  an  EG&G  Idaho  representative  to  review  data  in  the 
subcontractor ' s  laboratory.  The  data  review  procedure  will  not  interfere 
with  the  analysis  of  the  samples, 

3.6  Disposal  of  Samples 


Upon  direction  from  EG&G  Idaho  and  following  submission  of  the 
final  report,  it  will  be  the  subcontractor ' s  responsi bi 1 i ty  to  dispose  of 
any  unused  portions  of  samples.  The  disposal  must  conform  to  the 
appropriate  Government  regulations. 

3 . 7  Public  Re  1  a  t  ~ ^ns 


Neither  the  subcontractor  nor  any  personnel  in  the  employ  of  the 
subcontractor  shall  release  any  information  concerning  this  project  to  the 
public  or  the  media.  All  requests  for  information  are  to  be  directed  to 
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the  on-site  EG&G  Idaho  representative.  That  representative  will  refer  all 
requests  to  Mr.  Peter  Mygatt,  Oirector,  Office  of  External  Affairs, 

DOE— I D .  Mr.  Mygatt  will  coordinate  all  releases  with  the  USAF. 


4,0  QUALITY  ASSURANCE/OUAL ITY  CONTROL  PLAN 

The  subcontractor  shall  submit  a  Quality  Assurance/Quality  Control 
Plan  which  covers  all  the  activities  of  this  Scope  of  Work.  The 
procedures  to  be  followed  for  the  chain  of  custody  of  all  samples  shall  be 
clearly  presented.  The  procedures  in  this  QA/QC  Plan,  once  approved  by 
EG&G  Idaho,  shall  be  followed  in  the  execution  of  this  work. 


5.0  DELIVERABLES 


5. 1  Final  Report 

The  subcontractor  shall  provide  to  EG&G  a  final  report 
summarizing  the  results  of  all  the  analyses  including  QA/QC  samples.  This 
final  report  will  follow  the  CLP  reporting  format  where  possible  and  shall 
include  the  CLP  required  deliverables.  The  remaining  data  summation  will 
be  provided  in  tabular  form.  The  final  report  will  be  due  30  days  after 
receiving  the  last  set  of  samples.  Data  summaries  should  be  provided  in 
hard  copy  and  also  on  floppy  discs  in  dBASE  III  format.  The  hard  copy 
should  be  unbound  and  suitable  for  reproduction. 

5.2  Interim  Reports 


The  subcontractor  will  not  be  required  to  prepare  interim 
reports;  however,  as  data  is  available  it  is  to  be  presented  to  the  EG&G 
Idaho  representati ve,  who  will  provide  daily  reports  via  personal  computer 
to  EG&G  Idaho  project  management. 
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5. 3  Laboratory  Notebooks 


The  subcontractor  shall  include,  as  an  appendix  to  the  final 
report,  copies  of  the  laboratory  notebook  pages  pertaining  to  all  aspects 
of  this  program. 

5. 4  Presentation  of  Results 


The  subcontractor  will  be  present  for  presentation  and  discussion 
of  the  results  to  the  U.S.  Air  Force,  State  officials,  EPA  Regional 
officials,  and  EPA-HQ.  The  subcontractor  should  assume  a  one-week  effort 
for  personnel  to  travel  from  Gulfport  to  Jackson,  Mississippi;  to  Atlanta, 
Georgia;  and  to  Washington,  D.  C.  The  subcontractor  must  include 
personnel  knowledgeable  in  organics,  metals,  and  dioxins/furans. 


Attachment  1 
Modification  No.  5 
Subcontract  Ho.  C88-131150 


DIOXINS/FURANS  BY  LOW  RESOLUTION  GC/MS 


Constituent 

Ant i mony 

Arsenic 

Barium 

Benzidine ([1,1 '-biphenyl 3-4,4*  diamine) 
Benzo[a]anthracene  (1,2  benzanthracene) 
Benzo[b]fluoranthene  (2,3-benzofluoranthene) 
Benzo[a]pyrene  (3,4-benzopyrene) 

Beryl  1 ium 

Bis(2-chloroethoxy)methane  (ethane,[methylenebis 
(oxy)]bis[2-chlorn-]) 

Bis(2-chloroisopropyl )  ether  (propane,2,2‘- 
oxybis[2-ch1oro-]) 

Cadmi urn 

Chlorinated  benzenes,  N'.O.S. 

1 .2.4.5- Tetrachlorobenzene  v 

1 .2.3.5- Tetrachlorobenze.ne  / 

Chlorinated  phenol,  N.O.S. 

2.4- Dichlorophenol 
2,6-Oichlorophenol 

1.5- Oichlorophenol 

3.4- Oichlorophenol 

2.3.4- Trichlorophenol 

2.4.5- Trichlorophenol 

2.4.6- Trichlorophenol 

2.3.4.5- Tetrachlorophenol  v 

2.3.4.6- Tetrachlorophenol  ? 

Chromium  (Total) 

Chromium  (Hexavalent) 

Chrysene  (1 ,2-benzphenanthrene) 

Cooper 
Coal  tars 

Creosote  (creosote,  wood)/ 

Cresols  (cresylic  acid)  (phenol,  methyl-) 
j i benz[a ,h]ar.thracene  (1 ,2 ,5 ,6-di benzanthracene) 
3,3'-0ichlorobenzidine  ([1,1  ’ -b i p h e ny 13-4,4'- 
diamine,3,3'-dichloro-) 

2.4- Dichlorophenoxyacetic  acid  (2,4-D),  salts 
and  esters  (acetic  acid ,2 ,4-di chlorophenoxy-, 
salts  and  esters) 

4,6-Dinitro -o-cresol  and  salts  (phenol, 

2,4-dinitro-6-methyl-,  and  salts) 

2.4- Oinitrophenol  (phenol ,2 ,4-di nit ro) 

2.4- Oinitrotoluene  ( benzene, 1-methy I -2,4- 
dinitro-) 


Analytical 

Method 

Reference 

Detection 

Limit 

vq/kg  (ppb) 

CLP 

1 

600 

CLP 

1 

200 

CLP 

1 

400 

SW  846/CLP 

4 

2,600 

8310 

3 

2.0 

8310 

3 

2.0 

8310 

3 

2.0 

CLP 

1 

200 

CLP 

2 

330 

CLP 

2 

330 

CLP 

1 

1,000 

SW  846/CLP 

4 

330 

CLP 

2 

330 

SW  845/CLP 

4 

330 

SW  846/CLP 

4 

330 

SW  846/CLP 

<1 

330 

SW  846/CLP 

4 

330 

CLP 

2 

1,600 

CL? 

2 

330 

SW  846/CLP 

4 

330 

CLP 

1 

2,000 

SW  846 

3 

400 

8310 

3 

1.0 

CLP 

i 

2,000 

Analyzed  as  methyl  phenols 
PAH's  (CLP/8310) 

and 

CLP 

2 

330 

8310 

3 

1.0 

CLP 

2 

660 

8150 

3 

20. 

CLP 

2 

1,600 

CuP 

2 

1,600 

CLP 

2 

330 
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DIOXINS/FURANS  BY  LOW  RESOLUTION  GC/HS  (continued) 


Constituent 

Analyti cal 
Method 

Reference 

Detection 

Limit 

ug/kq  (pob) 

2,6-Dinitrotoluene  (benzene ,1 -methyl -2,6- 

dinitro-) 

CLP 

2 

330 

Fluoranthene  (benzo[j ,k]fl uorene) 

8310 

3 

2.0 

Hexachlorodi benzo-p-di oxi ns 

8280 

3 

0. 1-0.3 

Hexachlorodibenzofurans 

8280 

3 

0.1-0. 3 

Hydroxydimethylarsine  oxide  (cacodvlic  acid) 

(As  Arsenic) 

Indeno(l ,2 ,3-cd )pyrene( 1 ,10-1 ,2-pnenyl enel 

pyrene 

8310 

3 

3.0 

Lead 

CLP 

1 

200 

Mercury 

CLP 

X 

20 

Ni  ckel 

CLP 

1 

4,000 

4-Nitrophenol  (phenol  ,4-nitro-) 

CLP 

2 

1,600 

N- N i  t  r os od i met hy  1  ami  ne  (d i methyl  r, i  t  ros ami  ne ) 

SW  846/CLP 

4 

330 

Pent achlorodi  benzo-p-di  oxi  ns 

8280 

3 

0.1-0. 3 

Pentachlorodiber.zofurans 

8280 

3 

0.1-0. 3  ' 

D°ntachlorophenol 

CLP 

2 

1,600 

nol  (benzene , hydroxy ) 

CLP 

2 

330 

.ychlorinated  biphenyl,  N.O.S. 

CLP 

2 

100-210 

Selenium 

CLP 

1 

200 

Silver 

CLP 

1 

1.000 

2,3,7,8-Tetrachlorodibenzo-p-dioxin  (TCDD) 

( Di benzo-p-di oxi n ,2 ,3,7 ,8-tetrachloro- 

furan) 

8280 

3 

0.1-0. 3 

Tetrachl orodi benzo-p-di oxi ns 

8280 

3 

0.1-0. 3 

Tetrach1 orodi benzofurans 

8280 

3 

0. 1-0.3 

Thai  1 i urn 

CLP 

1 

200 

Toxaphene  (camphene ,octachloro-) 

CLP 

2 

210 

2,4,5-Trichloropnenoxyacetic  acid  (2, £,5-7) 

(Acetic  acid, 2 ,4,5-tri chloropnenoxy-) 

8150 

3 

2.0 

Vanadium 

CLP 

1 

2,000 

Zinc 

CLP 

1 

1,000 

pH 

9040 

3  St 

andard  Unit: 

Cyanide 

9010 

3 

500 

Sul  f  i  de 

9030 

3 

200 

EP  Toxicity  Extraction 

1310 

3 

Corrosivity  (as  pH) 

9040 

3  St 

andard  Unit: 

Total  Cyanides 

9010 

3 

10 
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Multi-Media  Multi-Concentration  Metals  and  Inorganics",  Statement  of  Work  7/87, 
WA-87-K026,  U.S.  EPA,  Washington,  D.C. 

(2)  U.S.  Environmental  Protection  Agency  (EPA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Organics,  GC/MS  Techniques",  Statement  of  Work,  7/87, 
WA-87-K236,  U.S.  EPA,  Washington,  D.C. 

(3)  U.S.  Environmental  Protection  Agency  (EPA),  Aoril  1984,  "Test  Methods  for  Evaluatina 
Solid  Waste,  Physical/Chemical  Methods",  SW-846,  Revised  Second  Edition. 

(4)  These  compounds  are  not  a  part  of  the  CLP  list.  The  method  will  include  Reference  2 
protocol  with  modi fications  from  Reference  3. 
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Attachment  2 
Modification  No.  5 
Subcontract  No.  CSS- 1 31 1 50 


DIOXINS/FURANS  BY  HIGH  RESOLUTION  GC/MS 


Constituent 

Analytical 

Method 

Reference 

Detection 

Limit 

ug/kg  (ppb) 

Antimony 

CLP 

1 

600 

Arsenic 

CLP 

1 

200 

Barium 

CLP 

1 

400 

Benzidine([l  ,1  '-biphenyl ]-4,4‘  di amine) 

SW  846/CLP 

4 

2,600 

Benzo[a]anthracene  (1,2  benzanthracene) 

8310 

3 

2.0 

Benzo[b]f1uoranthene  (2,3-benzofl uoranthene) 

8310 

3 

2.0 

Benzo[a]pyrene  (3,4-benzopyrene) 

8310 

3 

2.0 

Beryl  1 ium 

CLP 

1 

200 

Bis(2-chloroethoxy)methane  (ethane,[methylenebis 

(oxy)]bis[2-chloro-]) 

CLP 

2 

330 

Bis(2-chloroisopropyl )  ether  (propane, 2, 2'- 

oxybis[2-ch1oro-J) 

CLP 

2 

330 

Cadmi urn 

CLP 

1 

1,000 

Chlorinated  benzenes,  N.O.S. 

1 ,2,4,5-Tetrachlorobenzene  V 

SW  846/CLP 

4 

330 

1 ,2,3,5-Tetrachlorobenzene  / 

Chlorinated  phenol,  N.O.S, 

2,4-Dichlorophenol 

CLP 

2 

330  ’ 

2,6-Dichloropnenol 

SW  846/CLP 

4 

330 

'’,5-Dichlorophenol 

SW  846/CLP 

4 

330 

J,4-Dichlorophenol 

SW  846/CLP 

4 

330 

2,3,4-Tri chlorophenol 

SW  846/CLP 

4 

330 

2,4,5-Trichlorophenol 

CLP 

2 

1,600 

2, 4, 6-Tri chlorophenol 

CLP 

2 

330 

2,3,4,5-Tetrachlorophenol  \ 

SW  846/CLP 

£ 

330 

2,3,4,6-Tetrachlorophenol  / 

Chromium  (Total) 

CLP 

1 

2,000 

Chromium  (Hexavalent) 

SW  846 

3 

400 

Chrysene  (1 ,2-benzphenanthrene) 

8310 

o 

1.0 

Copper 

CLP 

1 

2,000 

Coal  tars  v. 

Creosote  (creosote,  wood)/ 

Cresols  (cresylic  acid)  (phenol,  methyl-) 

Analyzed  as 

methyl  phenols 

and 

PAH's  (CLP/8310) 

CLP  2 

330 

Di benz[a ,h]antnracene  (1 ,2 ,5,6-di benzanthracene) 

8310 

3 

1.0 

3,3' -Diehl orobenzidi ne  ([1,1' -biphenyl  1-4,4' - 

d i ami ne , 3 , 3 ' -d i cn 1 o  ro- ) 

CLP 

2 

660 

2,4-Dichlcrophenoxyacetic  acid  (2,4-D),  salts 
and  esters  (acetic  acid,2,4-dichlorophenoxy-. 

salts  and  esters) 

8150 

3 

20. 

4 ,6-Di ni tro-o-cresol  and  salts  (phenol. 

2 ,4-di nit ro-5-methyl - ,  and  salts! 

CLP 

2 

1,600 

2 ,4-Dinitrophenol  (phenol ,2,4-dinitro) 

CLP 

2 

1,600 

2, 4- Qi nit ro toluene  (benzene , 1 -methyl -2,4- 

dinitro-) 

CLP 

2 

330 

580 


1 


ge  2 

DIOXINS/FURANS  BY  HIGH  RESOLUTION  GC/MS  (continued) 

Detection 


Constituent 

Analytical 

Method 

Reference 

Limit 

uq/kg  (ppb) 

2,6-Dinitrotoluene  (benzene, 1-methy 1-2,6- 

dinitro-) 

CLP 

2 

330 

Fluoranthene  (benzo[j ,k]fluorene) 

8310 

3 

2.0 

Hexachlorodibenzo-p-dioxins 

8280 

3 

5-30  ppt 

Hexachlorodibenzofurans 

8280 

3 

5-30  pot 

Hydroxydimethylarsine  oxide  (cacodylic  acid) 

(As  Arsenic) 

Indeno(l ,2,3-cd)pyrene(l,10-l ,2-pherylene) 

pyrene 

8310 

3 

3.0 

Lead 

CLP 

1 

200 

Mercury 

CLP 

1 

20 

Ni ckel 

CLP 

1 

4,000 

--Nitrophenol  (phenol ,4-nitro-) 

CLP 

2 

1,600 

N-Nitrosodi methyl  amine  (dimethyl nitrosamine) 

SW  846/CLP 

4 

330 

Pentachlorodibenzo-p -dioxins 

8280 

3 

5-30  ppt 

Pent ach 1 o rod i benzofurans 

8280 

3 

5-30  ppt 

Pentachlorophenol 

CLP 

2 

1,600 

anol  (benzene, hydroxy ) 

CLP 

2 

330 

.ychlori nated  biphenyl,  N.O.S. 

CLP 

2 

100-210 

el enium 

CLP 

1 

200 

Si  1 ver 

CLP 

1 

1.000 

2  3,7,8-Tetrachlorodibenzo-p-dioxin  (TCOO) 

(Dibenzo-p-dioxin,  2,3, 7,8-tetrach loro- 

u  an) 

8280 

3 

5-20  ppu 

T  urachlorodibenzo-p-dioxins 

8280 

5-30  p  t 

T  .-..chlorodibenzofurans 

8280 

3 

5  ■  30  pDt 

7  Ilium 

2 

0 

x  phene  (camphene.octachlor--) 

.  L  P 

O 

u 

210 

,4,5-Trichl orophenoxyacetic  ac'd  (2,4,  -T, 

(Acetic  acid,2,4,5-trichlo'ophtnoxy-) 

8150 

3 

2. 

'aradium 

,  P 

1 

2,  CO 

'  nc 

CL 

1 

1  000 

rh 

90^0 

ta  dard  nits 

Cyanide 

010 

3 

500 

ul fide 

9030 

3 

200 

Toxicity  Estr;ction 

.  10 

3 

_ 

Corrosivity  (as  pH) 

9  J40 

3  Standard  U  it 

Total  Cy&nides 

5010 

3 

10 

! 


REFERENCES 


(1)  U.S.  Environmental  Protection  Agency  (EPA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Metals  and  Inorganics",  Statement  of  Work  7/87, 
WA-87-K026,  U.S.  EPA,  Washington,  D.C. 

(2)  U.S.  Environmental  Protection  Agency  (EPA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Organics,  GC/MS  Techniques",  Statement  of  Work,  7/E 
WA-87-K236,  U.S.  EPA,  Washington,  D.C. 

(3)  U.S.  Environmental  Protection  Agency  (EPA),  April  1984,  "Test  Methods  for  Evaluatir 
Solid  Waste,  Physi cal /Chemical  Methods",  SW-846,  Revised  Second  Edition. 

(4)  These  compounds  are  not  a  part  of  the  CLP  list.  The  method  will  include  Reference 
protocol  with  modifications  from  Reference  3. 
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Attachment  1 
Modification  No.  5 
Subcontract  No.  CSS-1 37150 


/ 


DIOXINS/FURANS  BY  LOW  RESOLUTION  G C/MS 


Detection 


/ 


Constituent 

Analytical 

Metnod 

Reference 

Limit 

uq/kq  (D 

Antimony 

CLP 

1 

600 

Arsenic 

CLP 

1 

200 

Barium 

CLP 

1 

400 

6enzidine([l,l '-biphenyl  1-4,4'  diamine) 

SW  846/CLP 

4 

2,600 

Benzo[a]anthracene  (1,2  benzanthracene) 

8310 

3 

2.1 

Benzo[b]fIuoranthene  (2 ,3-benzof luaranthene) 

8310 

3 

2.1 

Benzo[a]pyrene  (3,4-benzopyrene) 

5310 

3 

2.( 

Beryl  1 lum 

CLP 

1 

200 

Bi s (2-chloroethoxy )methane  (ethane .[methyl enebi s 
(oxy)]bis[2-chloro-]) 

CLP 

2 

330 

Bis(2-chloroisopropyl )  ether  (propane, 2 ,2  '  - 
oxybis[2-chloro-]) 

CLP 

2 

330 

Cadmi urn 

CLP 

1 

1,000 

Chlorinated  benzenes,  N.O.S. 

1 ,2,4,5-Tetrachlorobenzene  \ 

SW  846/CLP 

4 

330 

1,2,3,5-Tetra:hlorobenzene  / 

Chlorinated  phenol,  N.O.S. 

2,4-Oichlorophenol 

CLP 

2 

330 

2,5-Dichlorophenol 

SW  846/CLP 

4 

330 

2,5-Oichlorophenol 

SW  846/CLP 

4 

330 

!,4-Dichlomphenol 

SW  845/CLP 

4 

330 

2,3,4-Tri'chlorophenol 

SW  846/CLP 

4 

330 

2,- ,5-Trichlorophenol 

CLP 

2 

1,600 

2.4  6-T'-ichlorophenol 

CLP 

2 

330 

2.3  4,5-Tetrachlorophenol  v 

SW  846/CLP 

4 

330 

2,3.4.6-Tetrachlorophenol  f 

Chromium  (Total) 

CLP 

i 

2,000 

Chro- lum  (Hexavalent) 

SW  846 

3 

400 

Chr  sene  (1 ,2-benzphenanthrene) 

8310 

3 

1.0 

C  pper 

CLP 

1 

2,000 

Coal  t  rs  -v. 

C'eoso'e  (creoso.e,  wood)/ 

C  esols  (creryli  acid)  (phenol,  methyl-) 

Analyzed  as 

methyl  p  e.nols 

and 

PAH's  (CLP/8310) 

CLP  2 

330 

ben:[a ,h]a~thracene  (1,2,5 ,  6 -di benzanthracene) 

8310 

-5 

1.0 

.3 ’ -D' -hlorobenzidi ne  ([1 ,1 ' -bi phenyl ]-4,4' - 
d‘‘a.-  ne.3,3'  -di  h  oro-) 

CLP 

2 

660 

2,4-. i rhlnropn -noxyacetic  acid  (2,4-0),  salts 
and  est-.rs  (aceti.  acid,2,4-dichlorophenoxy-, 
sa  :  and  est  rs) 

8150 

3 

20. 

4,6-0  t'o-o-c  esol  a-’d  salts  (phenol, 

2  -n^tro-6-  ethyl-,  and  salts) 

CLP 

2 

1,600 

2-4-0  • it-ophe  1  (phenol ,2, 4-dinitro) 

CLP 

2 

1,600 

24-0  trctiluene  (benzene , 1 -methyl -2 ,4- 
dimtro-) 

CLP 

2 

330 

583 


DIOXINS/FURANS  BY  LOW  RESOLUTION  GC/MS  (continued) 


ge  2 


Constituent 

Analytical 

Method 

Reference 

Detection 

Limit 

ug/xq  (DPb) 

2,6-Dinltrotoluene  (benzene,l -methyl -2,6- 
di nitro-) 

CLP 

2 

330 

Fluoranthene  (benzo[j ,k]fl uorene) 

8310 

3 

2.0 

Hexachlorodibenzo-p-di ox  ins 

8280 

3 

0.1-0. 3 

Hexachlorodibenzofurans 

8280 

3 

0.1-0. 3 

Hydroxydimethyl arsine  oxide  (cacodyl ic  acid) 
Indeno(l  ,2,3-cd)pyrene(  1 ,10-1 ,2-phenyl  er.e) 
pyrene 

8310 

(As  Arsenic) 

3 

3.0 

Lead 

CLP 

1 

200 

Mercury 

CLP 

1 

20 

Nickel 

CLP 

1 

4,000 

4-Nitrophenol  (phenol ,4-nitro-) 

CLP 

2 

1,600 

N-Nitrosodi methyl  ami ne  (di me thy 1  nit ros amine) 

SW  846/CLP 

4 

330 

Pentachlorodi benzo-p-dioxi ns 

8280 

3 

0.1-0. 3 

Pentachlorodi benzofu cans 

8280 

3 

0.1-0. 3 

Pentachlorophenol 

CLP 

2 

1,600 

~'enol  (benzene, hydroxy) 

CLP 

2 

330 

ychlorinated  biphenyl,  N.O.S. 

CLP 

2 

100-210 

T.lenium 

CLP 

1 

200 

Silver 

CLP 

1 

1,000 

2, 3, 7, 8-Tet rach i o rod i benzo-p-dioxi n  (TCDO) 

( Di benzo-p-dioxi n, 2, 3,7,8- tetrachloro- 
furan) 

8280 

3 

0.1-0. 3 

Tet rach lorodi benzo-p-dioxi ns 

8230 

3 

0.1-0. 3 

Tetrachl orodi benzofurans 

8250 

3 

0. 1 -0. 3 

Thai  1 i urn 

CLP 

* 

i 

200 

Toxaphene  (camohene.octachloro-) 

CLP 

2 

210 

2,4,5-Trichlorophenoxyaceti c  acid  (2,4,5-T) 
(Aceti c  ac id, 2 ,4 ,5-tri cnl orophenoxy- ) 

£150 

3 

2.C 

Vanadium 

CLP 

1 

2,000 

Zinc 

CLP 

1 

1,000 

pH 

9040 

3 

Standard  Uni: 

Cyanide 

9010 

3 

500 

Sulfide 

9030 

3 

200 

EP  Toxicity  Extraction 

1310 

3 

Corrosivity  (as  pH) 

9040 

3 

Standard  Unit 

Total  Cyanides 

9010 

3 

10 

REFERENCES 


(1)  U.S.  Environmental  Protection  Agency  (ERA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Metals  and  Inorganics",  Statement  of  Work  7/87, 
WA-87-K026,  U.S.  EPA,  Washington,  O.C. 

(2)  U.S.  Environmental  Protection  Agency  (EPA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Organics,  GC/MS  Techniques",  Statement  of  Work,  7/87 
WA-87-K236,  U.S.  EPA,  Washington,  D.C. 

(3)  U.S.  Environmental  Protection  Agency  (EPA),  April  1984,  "Test  Methods  for  Evaluating 
Solid  Waste,  Physical/Chemical  Methods",  SW-846,  Revised  Second  Edition. 

(4)  These  compounds  are  not  a  part  of  the  CLP  list.  The  method  will  include  Reference  2 
protocol  with  modifications  from  Reference  3. 


Attachment  2 
Modification  No.  5 
Subcontract  No.  C86-131150 


DIOXINS/FURANS  BY  HIGH  RESOLUTION  GC/MS 


Detection 


Constituent 

Analytical 

Method 

Reference 

Limit 

ug/kg  (ppb) 

Antimony 

CLP 

1 

600 

Arsenic 

CLP 

1 

200 

Barium 

CLP 

1 

400 

Benzidine([l ,1 '-biphenyl ]-4,4'  diamine) 

SW  846/CLP 

4 

2,600 

Benzo[a]anthracene  (1,2  benzanthracene) 

8310 

3 

2.0 

Benzo[b]f1uoranthene  (2,3-benzofluoranthene) 

8310 

3 

2.0 

Benzo[a]pyrene  (3,4-benzopyrene) 

8310 

3 

2.0 

Beryl  1 ium 

CLP 

1 

200 

Bis(2-chloroethoxy)methane  (ethane .[methyl enebis 
(oxy)]bis[2-chloro-]) 

CLP 

2 

330 

Bis(2-chloroisopropyl )  ether  (propane, 2 ,2 1  - 
oxybis[2-chloro-]) 

CLP 

2 

330 

Cadmium 

CLP 

1 

1,000 

Chlorinated  benzenes,  N.O.S. 

1 .2.4.5- Tetrachlorobenzene  \ 

1 .2.3.5- Tetrachlorobenzene  / 

Chlorinated  phenol,  N.O.S. 

2,4-Dichlorophenol 

SW  846/CLP 

4 

330 

CLP 

2  . 

330 

2,6-Oichlorophenol 

SW  846/CLP 

4 

330 

2,5-Dichlorophenol 

SW  846/CLP 

4 

330 

j,4rDichlorophenol 

SW  846/CLP 

4 

330 

2,3,4-Trichlorophenol 

SW  846/CLP 

4 

330 

2,4,5-Trichlorophenol 

CLP 

2 

1,600 

2,4,6-Trichlorophenol 

CLP 

2 

330 

2.3.4.5- Tetrachlorophenol  \ 

2.3.4.6- Tetracnlorophenol  / 

Chromium  (Total) 

SW  846/CLP 

4 

330 

CLP 

1 

2,000 

Chromium  (Hexavalent) 

SW  846 

3 

400 

Chrysene  (1 ,2-benzphenanthrene) 

8310 

3 

1.0 

Copper 

CLP 

1 

2,000 

Coal  tars 

Creosote  (creosote,  wood)/ 

Analyzed  as 

methyl  phenols 

and 

PAH’s  (CLP/8310) 

Cresols  (cresylic  acid)  (phenol,  methyl-) 

CLP 

2 

330 

Dibenz[a ,h]anthracene  (1 ,2  ,5 ,6-di benzanthracene) 

8310 

3 

1.0 

3,3' -Diehl orobenzi dine  ([1,1 1 -biphenyl ]-4,4 1  - 
d i ami ne , 3 , 3 ' -di ch 1 oro- ) 

CLP 

2 

660 

2,4-Dichlorophenoxyacetic  acid  (2,4-D),  salts 
and  esters  (acetic  acid,2,4-dichlorophenoxy-, 
salts  and  esters) 

8150 

3 

20. 

4,6-Dinitro-o-cresol  and  salts  (phenol, 
2,4-dinitro-6-methyl-,  and  salts) 
2,4-Dinitrophenol  (phenol ,2,4-dinitro) 

CLP 

2 

1,600 

CLP 

2 

1,600 

2,4-Dinitrotol uene  (benzene ,1 -methyl -2,4- 
dinitro-) 

CLP 

2 

330 

586 


DIOXINS/FURANS  BY  HIGH  RESOLUTION  GC/MS  (continued) 


ge  2 


Constituent 

Analytical 

Method 

Reference 

Detection 

Limit 

uq/kp  (ppb) 

2,6-Dinitrotoluene  (benzene, 1-methy  1-2,6- 
dinitro-) 

CLP 

2 

330 

Fluoranthene  (benzofj ,k]fluorene) 

8310 

3 

2.0 

Hexachl orodi benzo-p-di  oxi ns 

8280 

3 

5-30  ppt 

Hexachlorodibenzofurans 

8280 

3 

5-30  ppt 

Hydroxydimethylarsine  oxide  (cacodylic  acid) 
Indeno(l ,2,3-cd)pyrene( 1 ,10-1 ,2-phenyl ene) 
pyrene 

8310 

(As  Arsenic) 

3 

3.0 

Lead 

CLP 

1 

200 

Mercury 

CLP 

1 

20 

Nickel 

CLP 

1 

4,000 

4-Nitrophenol  (phenol ,4-nitro-) 

CLP 

2 

1,600 

N-Nitrosodi methyl  ami ne  (d i met hylnitros amine) 

SW  846/CLP 

4 

330 

Pentachl orodi benzo-p-di oxi ns 

8280 

3 

5-30  ppt 

Pentachlorodibenzofurans 

8280 

3 

5-30  ppt 

Pentachlorophenol 

CLP 

2 

1,600 

enol  (benzene, hydroxy ) 

CLP 

2 

330 

.ychlorinated  biphenyl,  N.O.S. 

CLP 

2 

100-210 

-elenium 

CLP 

1 

200 

Silver 

CLP 

1 

1,000 

2, 3, 7, 8-Tetrachl orodi benzo-p-di ox in  (TCOO) 

(Di benzo-p-di oxin,2 ,3,7,8-tetrachloro- 
furan) 

8280 

3 

5-20  ppt 

Tetrachl orodi benzo-p-di  oxi  ns 

8280 

3 

5-30  ppt 

Tetrachlorodibenzofurans 

8280 

3 

5-30  ppt 

Thai  1 ium 

CLP 

1 

200 

Toxaphene  (camphene,octachloro-) 

CLP 

2 

210 

2,4,5-Trichlorophenoxyacetic  acid  (2,4,5-T) 
(Acetic  acid,2,4,5-trich1orophenoxy-) 

8150 

3 

2.0 

Vanadium 

CLP 

1 

2,000 

Zinc 

CLP 

1 

1,000 

pH 

9040 

3 

Standard  Units 

Cyanide 

9010 

3 

500 

Sul  fide 

9030 

3 

200 

EP  Toxicity  Extraction 

1310 

3 

- 

Corrosivity  (as  pH) 

9040 

3 

Standard  Units 

"otal  Cyanides 

9010 

3 

10 

REFERENCES 


(1)  U.S.  Environmental  Protection  Agency  (EPA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Metals  and  Inorganics",  Statement  of  Work  7/87, 
WA-87-K026,  U.S.  EPA,  Washington,  D.C. 

(2)  U.S.  Environmental  Protection  Agency  (EPA),  1987,  "Chemical  Analytical  Services  for 
Multi-Media  Multi-Concentration  Organics,  GC/MS  Techniques",  Statement  of  Work,  7/87, 
WA-87-K236,  U.S.  EPA,  Washington,  D.C. 

(3)  U.S.  Environmental  Protection  Agency  (EPA),  April  1984,  "Test  Methods  for  Evaluating 
Solid  Waste,  Physical/Chemical  Methods",  SW-846,  Revised  Second  Edition. 

(4)  These  compounds  are  not  a  part  of  the  CLP  list.  The  method  will  include  Reference  2 
protocol  with  modifications  from  Reference  3. 
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Attachment  III 


OPERATING  INSTRUCTIONS  ANO  DESCRIPTION  OF  MODEL  PS-1  PUF  SAMPLER 


589 


OPERATING  INSTRUCTIONS 


MODEL  PS-1 


A.  UNIT  PREPARATION. 

1.  Remove  the  PS-1  Puf  Sampler  from  the  shipping  carton. 

2.  Locate  the  shelter  lid  and  install  on  the  aluminum 
shelter  as  follows: 

a.  Align  the  hinges  of  the  lid  to  the  rear 
of  the  shelter  and  fasten  with  four  (4) 

10-24  x  1/2"  pan  head  screws. 

b.  Secure  the  front  catch, (see  figure  A),  to 
the  shelter  front  using  two  (2)  10-24  x  1/2" 
flat  head  screws. 

c.  Secure  the  rear  catch  to  the  shelter  back 
panel  using  one  (1)  10-24  x  1/2"  pan  head 
screw. 

d.  Secure  the  rear  lid  hasp  to  the  shelter  'lid 
using  two  (2)  10-24  x  1/2"  pan  head  screws, 
(note:  These  three  catches  may  need  readjust¬ 
ment  to  operate  the  shelter  lid  properly.) 

e.  Adjust  the  front  and  rear  catches  to  be  sure 
that  the  lid  slot  lowers  over  the  front  catch 
when  closing  the  lid  and  aligns  with  the  rear 
catch  when  the  lid  is  in  the  open  position. 

'f.  The  lid  can  now  be  secured  in  an  open  or 
closed  position  with  the  aluminum  strip  or 
a  padlock. 

3.  Find  one  (1)  sampling  module  in  the  packing  container 
and  install  on  the  inlet  port.  The  inlet  port  ha3  a 
1/2"  threaded  male  fitting.  Place  the  module  over  the 
male  fitting  and  screw  it  on  until  snug. 

4.  Pull  the  exhaust  hose  from  out  of  the  shelter  bottom 
and  extend  it  away  from  the  shelter  on  the  ground. 

5.  Open  the  shelter  door  and  timer. 

5.  Prepare  the  timer  for  the  desired  start  and  stop  times. 


3.  Unit  Calibration. 

1.  Calibration  off  the  Puf  Sampler  is  performed  without  a  foam 
slug  or  filter  paper  in  the  sampling  module.  However  the 
empty  glass  cartridge  must  remain  in  the  module  to  insure 
a  good  seal  through  the  module. 

2.  Install  the  GMW-40  Calibrator  on  top  of  the  4"  filter  holder 
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3.  Connect  an  3"  water  nanometer  to  the  Calibrator. 

4.  Open  the  ball  valve  fully. 

5.  Turn  the  system  on  by  tripping  the  manual  switch  on 
the  timer.  Allow  a  few  minutes  for  warm-up. 

6.  Adjust  the  voltage  control  screw  co  obtain  a  reading 
of  70  inches  on  the  dial  gage,  (Magnehelic  Gage). 

7.  With  70  inches  on  the  dial  gage  as  your  first  calibration 
point,  record  it  and  the  manometer  reading  on  the  data  sheet. 

3.  Close  the  ball  valve  slightly  to  readjust  the  dial  gage 
down  to  60  inches.  Record  this  figure  and  manometer 
reading  on  the  data  sheet. 

9.  Using  the  above  procedure,  adjust  the  ball  valve  for 
readings  at  SO,  40,  and  30  inches  and  record  on  the 
data  sheet. 

10.  Using  these  two  sets  of  readings,  plot  a  cuvre  on  the 
data  sheet.  This  curve  will  be  used  for  determining 
the  actual  flow  rata  in  the  field. 

11.  Readjust  the  voltage  control  fully  clockwise  to  it’s 
maximum  setting,  open  ball  valve  fully. 

C.  Unit  Operation. 

1.  The  Puf  Sampler  may  b->  operated  at  ground  level  or  on 
roof  tops  In  urban  or  congested  areas,  it  is  recommended 
that  the  sampler  be  placed  on  the  roof  of  a  single 
story  building.  The  sampler  should  be  located  in  an 
unobstructed  area,  at  least  two  meters  from  any  obstacle 
to  air  flow.  The  exhaust  hose  should  be  stretched  out 

in  a  dc *n  wind  direction  if  possible. 

2.  The  sampler  should  be  operated  for  24  hours  in  order 
to  obtain  average  daily  levels  of  airborne  pesticides. 

3.  On  and  off  times  and  weather  conditions  during  sampling 
periods  should  be  recorded.  Air  concentrations  may 
fluctuate  with  time  of  day,  temperature,  humidity,  wind 
direction  and  velocity  and  other  climatological  conditions. 

4.  Air  flow  readings  should  be  taken  (dial  gage)  at  the 
beginning  and  end  of  each  sampling  period.  Differences 
between  the  beginning  and  ending  flow  rates  should  be 
averaged  out  to  obtain  an  overall  flow  rata.  (The  Puf 
Sampler  can  be  fitted  with  a  gas  meter  which  would  give  a 
direct  reading  of  the  total  flow.) 

5.  Blower  motor  brushes-* shou Id  be  inspected  frequently  and 
replaced  before  expending. 
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6.  An  electrical  source  of  110  volts,  IS  amps  is  required. 


D.  Descriptions  of  Sampling  Media  (Sorbents) 

1.  Two  types  of  sampling  media  are  recommended  for  use 
with  the  Puf  Sampler:  polyurethane  foams  and  granular 
solid  sorbents.  Foams  may  be  used  separately  or  in 
combination  with  granular  solids.  The  sorbent  may  be 
extracted  and  reused  (after  drying)  without  unloading 
the  cartridge. 

2.  Polyurethane  Foam  (PUF): 

a.  Use  polyether-type  polyurethane  foam  (density 
No.  3014,  0.0225  grams/cm^,  or  equivalent).  This 
is  the  type  of  foam  generally  used  for  furniture 
upholstery,  pillows,  and  mattresses .( General  Metal 
Works'  part  number  PS1-16  is  recommended.  It  is 
a  3“  PUF  plug.  Also  available  are  two  and  one  inch 
pieces.)  This  type  of  foam  is  white  and  yellows 
on  exposure  to  light. 

3.  Granular  Solids: 

a.  Porous  (macroreticular )  chromatography  sorbents 
recommended.  Pore  sizes  and  mesh  sizes  must  be 
selected  to  permit  air  flow  rates  of  at  least 
200  liters/minute.  Approximately  25  cm^  of  sorbent 
is  recommended.  The  granular  solids  may  be  sand¬ 
wiched  between  two  layers  of  foam  to  prevent  loss 
during  sampling  and  extraction. 

£.  Sampling  Module. 

1.  Release  the  three  (3)  swing  bolts  on  the  4"  filter  holde 
( FH-2104 )  and  remove  the  hold  down  ring. 

2.  Install  a  clean  102mm  dia.  glass  fiber  filter  (GMW-0232) 
on  the  support  screen  and  secure  it  with  the  held  down 
ring  and  swing  bolts. 

3.  Unscrew  together  the  4"  filter  holder  and  the  sampling 
module  cap  leaving  the  module  tube  in  place  with  the 
glass  cartridge  exposed. 

4.  Load  the  glass  cartridge  with  foam  and  or  foam/granular 
solids  and  replace  in  the  module  tube.  Faster,  the  class 
cartridge  with  the  module  cap  and  *"  filter  holder 
assembly  while  making  sure  that  the  module  assembly,  4" 
filter  holder  and  all  fittings  are  snug  and  not  over¬ 
tighten  . 
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5.  The  glass  cartridge  and  glass  fiber  filter  should- 
be  removed  from  the  sampler  with  forceps  and  clean 
gloved  hands  and  immediately  placed  in  a  sealed 
container  for  transport  to  the  laboratory.  Similar 
care  should  be  taken  to  prevent  contamination  of  the 
filter  paper  and  vapor  trap  (foam)  when  loading 

the  sampler. 

6.  It  is  recommended  to-  have  two  (2)  sampling  modules 
for  each  sampling  system  so  that  filter  and  foam 
exchange  can  take  place  in  the  laboratory. 
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MODEL  PS-1  PUF  SAMPLER 


effective  Feb  84 


replacement  parts 

PS1-1  - -  Oual  sampling  module  with  FH-2104  4"  filter 

holder,  less  glass  cartridge. 

PS1-2  - ' —  4"  round  Filter  Holder  (FH-2104) 

PS1-3  — - -  Silicone  gasket  (top  module) 

PSl-4  -  Glass  Cartrigde  w/  support  screens 

PS1-5  -  Silicone  gasket  (bottom  module) 

PS  1-6  - Voltage  Variator/Elasped  Timer 

PS1-7  - Seven  Day  Skip  Timer  (GMW-70) 

PSl-8  - — - - Magnehelic  Gage. 0-100“ 

PSl-9  - -  Flow  Venturi 

PSl-10  - - —  Flow  Valve 

PSl-11  -  Blower  Motor  Assembly 

PS1-12  -  Motor  Cushion 

.PSl-13  -  Replacement  Motor  only 

PS1-14  -  Replacement  Motor  Brushes  (B-l) 

PSl-15  -  Exhaust  Hose  ,  10ft. length 

PSl-16  -  PUF  (polyurethane  foam)  plug  3“ 

PS1-17  - -  PUF  (polyurethane  foam)  plug  2" 

PS1-18  -  PUF  (polyurethane  foam)  plug  1" 

PS1-19  — -  Aluminum  Outdoor  Shelter  Complete 

PS1-20  — — - —  Male  Adapter  for  bottom  of  module 

PS1-21  — — —  Flanged  ooupler  for  Male  Adapter 

i 
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MOTOR  BRUSH  SEATING  PROCEDURE 

On  reassembly  and  handling,  th*  lead  wires  mutt  be  kept  away  from  rotating  parts  and  motor  frtmt. 

To  achieve  best  performance,  the  new  brushes  should  be  seated  on  the  commutator  before  full  voltage 
is  applied. 

After  brush  change  apply  approximately  50%  voltage  for  thirty  minutes  to  accomplish  this  seating. 

The  motor  will  return  to  full  performance  a/tsr  thirty  to  forty-five  minutes  running  at  full  voltage. 

(  Caution  )  -  Oirect  application  of  full  voltage  after  changing  brush  will  causa  arcing,  commutator  pitting, 
and  reduce  overall  life.  j 

Use  of  the  Model  GMW •  900  Voltage  Variator  provides  the  reduced  voltage  needed  for  brush  seating. 

If  reduced  voltage  is  unavailable,  connect  two  motors  of  similar  rating  in  saries  for  thirty  minutes  to  accomplish 
the  brush  seating. 

WARNING  -  THE  BRUSHES  SHOULD  3S  CHANGED  BEFORE 

THE  BRUSH  SHUNT  TOUCHES  THE  COMMUTATOR. 

SPECIAL  NOTE:  When  ordering  GMW  Replacement  Motor  Brushes,  compare  brush  configuration  carefully! 

M  Brush  Sets  used  on  115750  motors  furnished  after  January  1973 
1-3  Brush  Sets  used  on  1 15250  motors  furnished  prior  to  January  1973  only. 

Motor  Brush  "TJ“  dip  connectors  used  with  B-3  brush  sets  only. 
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4*  Diameter  Fitter  Madia 


Lower  Crmir 


A  du al  chamber  ad  aluminum  s amoling  module  contains 
aotn  Mian ng  systems  Ova  upoer  chamber  supports  the 
«room*>  pamcutaie  fitter  madia  m  a  circular  filter  holder. 
The  lower  chamoer  encaosuiatas  a  glass  cartridge 
wmen  contains  tha  PclyUrainana  Foam  (or  vapor  en- 
tracmant. 

A  wide  variety  of  so  roams  can  oa  used  m  a  manner 
that  permits  iheir  continual  use.  Poiyuretnane  loam  or 
wet-dry  granular  solid  media  can  be  used  individually 
or  m  comewiaiton 

Tha  dual  enamoured  samoung  module  3  designed 
for  easy  access  to  com  uocer  and  lower  media.  Swing- 
away  doits  nmotify  changing  tne  4*  diameter  paniculate 
filter  media.  The  threaded  lower  canister  is  removed 
with  the  cartridge  intact  lor  immediate  exchange.  Filter 
sudocn  screens  and  module  comoonents  are  eouioced 
with  gaskets  providing  a  iea*  proal  seal  dunrg  me  sam¬ 
pling  process. 

Air  (low  rates  are  infinitely  vanaoie  up  10  230  liters  per 
minute.  The  voltage  vanaior  aoiustmg  screw  alters  me 
Slower  motor  soeed  to  achieve  (he  (low  rat#  desired. 
The  air  daw  ra»e  is  measured  inrougn  me  How  ventun 
jtilizmg  a  0-100"  Magnenetic  Gage.  Periodic  calibration 
i  necessary  to  maintain  on-site  samoimg  accuracy 

A  7-dav  s*io  timer  ii  included  as  standard  and  permits 
weekly  scnedijimg  with  individual  settings  (or  each  oav 
and  fa  tnpoers  to  turn  the  samoier  on  and  off  as  desired. 
Any  dav  or  days  may  Be  omitted.  Oav  and  ntgm  periods 
ire  distinctly  marved  Other  timers  and  emer/program- 
mers  are  avaitaofe  oouonaiiy  to  suit  any  sampling  re¬ 
tirement. 


Filter  Retaining  Ring 


Sower  Motor 

A  nonresettadie.  elapsed 
tune  indicator  verities  accum¬ 
ulative  intermittent  samoung 
time  periods  as  wen  as  total 
etaosed  time  ot  operation. 
Calibrated  in  tenths  of  a  min¬ 
ute.  the  unit  has  a  total  i  tg- 
3ter  of  99.999.9  minutes. 


Pneed  seoannetv,  me  cali¬ 
bration  kit  includes  a  man¬ 
ometer.  calibrator  and  cali¬ 
bration  curve  nested  m  a 
carrying  case.  The  calibra¬ 
tor  attaches  directfy  io  the 
too  of  the  filter  holder  elimi¬ 
nating  the  need  lo  disas¬ 
semble  me  samounq  unit, 
fj  affords  oreerse  calibration 
of  the  sampler  and  is  esoe- 
eouty  recommended  lor  raa- 
Bnsng  the  Model  PS-i  PUF 
Sampler. 


The  GMW  Model  PS-1  PUP  Sampler  is  shtooed  cpmoietetv 
weed  and  assembled,  ready  for  ooeraoon.  Ail  components 
are  housed  wrthei  tne  anoeaxed  aluminum  sneoer  ‘or 
mtuomum  protecaon.  ^_.,»-_i 


SPECIFICATIONS: 
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90  Hem  loner  weemen  crar- 
gterawo  rrmwem  on  regu—  | 
Met  Weejht  ■  S3  «*. 
srxocwvj  Weight  -  73  Bs. 
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Outside  Ohio  call  toll  free  1-800-543-7412 

GENERAL  METAL  WORKS 

A  Subsidiary  of  Andersen  Samplers,  Inc. 

145  South  Miami  Ave.  /  Village  at  Cleves,  Ch:o  45002  /  Tel.  513-941-2229 
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APPENDIX  L 

ANALYSIS  RESULTS  FOR  WATER  SAMPLES  FROM 
NCBC  WATER  SUPPLY  WELLS 


The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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REPORT 

WELL  WATER  ANALYSIS  FOR  SILICA 
POTABLE  WATER  SUPPLY  WELL,  NCBC,  GULFPORT,  MS 
08  NOVEMBER,  1986 


The  ENSCO  mobile  incinerator,  currently  located  at  NCBC,  requires  low 
silica  water  to  facilitate  waste  heat  boiler  operation.  To  determine 
if  suitable  well  water  was  available  at  NCBC  samples  were  collected 
from  all  five  potable  water  supply  wells.  Samples  were  collected 
after  purging  each  well  for  at  least  3  minutes.  The  samples  were 
collected  in  clean  plastic  sample  bottles  with  plastic  lids. 
Additionally,  a  sample  was  collected  from  the  water  distribution 
system  located  at  the  incinerator  site.  Samples  were  stored  at 
ambient  temperature  and  shipped  to  Tyndall  AFB,  FL  for  silica 
analysis. 

Samples  were  analyzed  by  the  colorimetric  procedure  listed  in 
Standard  Methods.  Results  of  the  lab  analyses  are  listed  below: 


WELL  NO. 


DATE  OF  ANALYSIS 


Si  mg/1 


7  Nov  86 


34.44 


7  Nov  86 


30.17 


7  Nov  86 


22.65 


7  Nov  86 


39.08 


7  Nov  86 


48.06 


SYSTEM 


7  Nov  86 


41.07 


These  data  indicate  that  the  silica  levels  in  the  potable  water  are 
unacceptable  high  for  use  in  the  waste  heat  boiler.  Other  water 
sources  or  treatment  methods  must  be  considered. 


Terry  L.  Stoddart,  Capt,  USAF,  BSC 
Project  Officer 
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APPENOIX  M 

PLOTS  OF  SIGNIFICANT  INCINERATOR  OPERATING  PARAMETERS 
DURING  OAYS  OF  TEST  BURNS 


The  graphs  contained  in  this  appendix  are  operational  data  collected 
from  the  incinerator  data  acquisition  system. 


The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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APPENDIX  N 

ENSCO  HEALTH  AND  SAFETY  DATA  REPORT  FOR 
THE  NCBC  VERIFICATION  TEST  BURN  OPERATION 


The  document  contained  in  this  appendix  is  the  health  and  safety  data 
report  submitted  by  the  Ensco  safety  officer.  This  appendix  includes  only 
the  summary  information,  the  enclosures  referenced  in  this  appendix  are 
unavailable. 


The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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June  12,  1997 


EG&G  Idaho,  Inc. 

P.C.  Box  1625 

Idaho  Falls,  Id.  83415 


Att:  Dan  Haley 


He:  Summary  of  collected  health  and  safety  data  for 

the  December  test  bum.  Code  Orange  Project 


Dear  Dan, 

Please  find  the  enclosed  data  I  generated  during  the  period  of  the 
first  test  burn  from  11-16-66  to  12-30-86,  along  with  my  field  data 
sheers,  daily  and  weekly  reports. 


Steve  Saunders 

Health  and  Safety  Officer 

Ensco  Environmental  Services 


attachments : 


Data 


Enclosure  1  Weekly  safety  reports  for  weeks  ending  November  16  through 
December  21,  1986 

Enclosure  2  Daily  safety  log  sheets  for  November  16-25,  1986,  and 
December  2-16,  1986 

Enclosure  3  Field  sampling  data  sheets  for  November  15-20  and  22-24, 
1986,  and  December  2-7,  9,  11,  and  12,  1986 

Enclosure  4  Air  sampling  data  sheets  for  December  4-7,  1986 

Enclosure  5  Chain-of-custody  record 

Comments 

On  November  15,  1986,  I  began  to  collect  background  data  for  dust  migration 

on  a  regular  basis.  Up  to  the  first  day  of  soil  disturbance  in  the 

3  3 

contaminated  area,  dust  levels  showed  0-0.05  mg/m  .  0.02  mg/m  is 

commonly  found  in  areas  with  no  activity  and  will  be  held  as  the  typical 
background  dust  concentration. 

On  December  4,  1986,  excavation  of  contaminated  grids  commenced.  I  used  a 
preweighed  filter  cassette  and  air  sample  pump  to  monitor  the  breathing 
zone  of  the  excavator  operator  as  well  as  the  direct  reading  monitor,  all 

around  the  excavation  area.  Results  of  the  direct  reading  monitor  showed 

3  3  3 

0.01  nn/m  to  0.016  mg/m,  indicating  0.006  mg/m  above  background 

readings  for  that  day.  Results  on  filter  cassette  received  on  December  27 

showed  C . 0325  yg/L  of  dust  in  the  vehicle  cab. 
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On  December  5,  a  filter  cassette  was  run  In  the  same  manner  as  previous  day 
with  similar  low  results. 

On  December  6,  the  first  day  of  the  contaminated  soil  test  burn,  I  did  area 
monitoring  In  a  downwind  area  of  the  weigh  hopper.  I  used  a  preweighed 
cassette  and  an  XAD  tube  In  the  same  location.  Complete  site  monitoring 
was  also  performed  with  the  direct  reading  instrument.  Direct  readings 
showed  0.01  mg/m^  downwind  of  active  weight  hopper.  The  filter  cassette 
showed  less  than  0.007  pg/L  and  the  XAD  tube  showed  <5.3  ng/m^ 
dioxin.  Sample  results  for  December  7  showed  to  be  consistent  with  this 
day's  readings. 

In  consideration  of  these  test  results  It  does  look  like  a  lesser  level  of 
protection  would  provide  an  adequate  safety  factor  for  future  site  work. 

But  I  feel  that  there  are  other  variables  that  must  be  taken  into 
consideration  for  future  protection  requirements.  For  example,  the  winter 
months  on  the  Gulf  Coast  are  relatively  wet  months,  and  when  protecting  for 
a  dust  hazard,  soil  moisture  is  of  high  concern.  Active  site  work  in  the 
dryer  summer  months  could  result  in  higher  dust  readings.  Soil  conditions 
may  also  vary  In  different  areas  of  the  contaminated  site  providing  for 
higher  dust  concentration.  For  these  reasons,  I  feel  It  Is  premature  to 
consider  revising  levels  of  protection  standards  for  the  future, 
considering  only  the  data  collected  to  this  point  and  prefer  to  evaluate 
protection  levels  on  a  task  performance  and  daily  basis. 

With  this  In  mind,  I  would  like  to  recommend  that  the  level  of  protection 
in  the  plant  area  be  reduced  to  level  "D"  during  normal  burning 
activities.  This  would  be  only  on  a  dally  basis.  Continuous  monitoring 
would  be  mandatory  to  evaluate  weather  and  dust  conditions  for  the  work 
period  and  to  evaluate  potential  exposure  risk  for  each  task  performed.  In 
this  manner  we  could  reduce  potential  for  heat  stress,  and  Increase  work 
performance  without  Increasing  employee  exposure  risk.  All  work  in  current 
contaminated  areas  will  continue  as  level  "C"  PAPR. 
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I  would  like  the  opportunity  to  discuss  this  with  you  when  you  return  to 
the  plant.  Please  call  If  you  have  any  questions. 


APPENDIX  0 


CONSTRUCTION  SITE  CERTIFICATION 


This  appendix  contains  the  report  issued  by  a  professional  engineer 
certifying  that  the  incinerator  was  built  as  specified  in  the  EPA  permit 
conditions.  Only  the  letter  is  included  because  the  material  contained  in 
the  attachment  referenced  in  the  letter  is  the  same  as  the  information 
contained  in  Part  2,  Appendix  F. 


The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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(The  reverse  of  this  page  is  blank.} 


December  2,  1986 


Mr.  Dan  Haley 
EG&G  Idaho  Inc. 

1955  Fremont  Avenue 
Idaho  Falls,  Idaho  83415 

Dear  Mr.  Haley; 

One  of  the  requirements  for  the  USEPA  RD&D  Permit  (Permit  No.  MS2 
170  022  626),  which  allows  the  Onited  States  Air  Force  to  test 

incineration  of  dioxin  contaminated  soils  at  the  Naval 
Construction  Battalion  Center  in  Gulfport,  MS,  is  that  a 
registered  professional  engineer  certify  that  the  test  equipment 
to  be  used  has  been  erected  in  accordance  with  permit  conditions. 
I  have  reviewed  the  system  as  is  described  in  the  referenced 
permit  and  examined  the  equipment  erected  '  ;  NCBC.  The  results 
of  my  review  are  summarized  in  the  following. 

Attachment  I  is  a  portion  of  the  RD&D  permit  which  describes 
ENSCO's  mobile  incinerator  as  is  proposed  for  testing  at  NCBC. 
Based  on  my  examination  of  the  equipment  erected  by  ENSCO  at 
NCBC,  I  have  prepared  a  schematic  flow  diagram  of  the  system  as 
it  was  configured  on  December  2,  1986  which  is  shown  in  Figure 

No.  1.  A  comparison  of  the  system  described  in  Attachment  I  and 
the  system  I  have  described  in  Figure  No.  1  reveals  the  following 
minor  differences: 

o  The  Effluent  Reservoir  and  Effluent  Concentrator  are  not 
used  in  the  current  NCBC  configuration. 

o  As  salt  loading  in  the  Effluent  Neutralization  Tank 
increases,  the  supernatant  is  discharged  through  carbon 
beds  and  held  in  holding  tanks  prior  to  discharge  to  the 
POTW. 

o  Solids  accumulating  in  the  Effluent  Neutralization  Tank 
will  be  discharged  to  a  settling  tank  and  the  supernatant 
from  the  settling  tank  will  be  routed  back  to  the  Effluent 
Neutralization  Tank.  As  of  December  2,  1986,  the  line  to 
return  the  supernatant  from  the  settling  tank  had  not  been 
installed. 

o  To  control  particulate  fouling  in  the  boiler,  a  water 
spray  was  installed  in  the  flue  gas  3tream,  just  prior  to 
the  waste  heat  boiler. 

o  Other  minor  differences  are  shown  in  Figure  No.  1. 
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Apart  from  the  above  minor  changes,  I  certify  that  ENSCO  has 
erected  their  MWP-2000  mobile  incinerator  in  accordance  with  tho 
permit  conditions  which  are  contained  in  Attachment  I  of  this 
letter. 


ely, 


wW(. 

Jarrell  B.  'BSrringtdn?  Jr./ 

Professional  Engineer,  Texas  Certificate  Number  55152 


cc: 


Major  Terry  Stoddart,  USAF/ESC 
Harry  Williams,  EG&.G 


4 
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Attachment  1 


Attachment  1  to  this  appendix  described  the  MWP-2000  incineration  process. 
The  description  is  the  same  as  that  given  in  Part  2,  Appendix  f,  and 
therefore  has  been  omitted  from  Appendix  0. 
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APPENDIX  P 


MODIFIED  METHOO  5  AND  VOST  STACK  SAMPLING 
FIELD  TEST  DATA  FOR  MWP-2000  INCINERATOR  SYSTEM 
VERIFICATION  TEST  BURNS  AT  NCBC 


The  document  contained  in  this  appendix  is  the  detailed  data  obtained 
from  the  stack  sampling  crew  during  the  verification  test  burn  at  NCBC. 

This  document  was  reproduced  from  the  best  available  copy.  Due  to  very  poor 
original  legibility,  the  legibility  of  the  microfiche  editions  is  also 
poor.  Persons  requiring  the  information  contained  in  this  appendix  may 
write  to  the  technical  libraries  listed  below  to  obtain  photocopied  versions 
of  the  appendix.  A  nominal  charge  will  be  levied  to  cover  reproduction  and 
archival  costs.  Please  be  prepared  to  provide  the  following  information: 


Report  Title:  Full-Scale  Incineration  System  Demonstration 

Verification  Test  Burns  at  the  Naval  Construction 
battalion  Center,  Gulfport,  Mississippi: 

Report  Number:  ELS-TR-88-61 ,  Volume:  II,  Part:  3,  Appendix:  P 

Send  inquiries  to: 

Technical  Library 

Engineering  and  Services  Laboratory 
Tyndall  Air  Force  Base,  FL  32403 


or  Technical  Library 

Idaho  National  Engineering  Laboratory 
EG&G  Idaho,  Inc. 

P.0.  Box  1625 

Idaho  Falls,  ID  83415-2300 


The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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TA8LE  5.1 

FIELD  DATA  FOR  TEST  1 


KBIFIED  CTrCO  5  S»  *57  TEST  DATA  SUWAfiY 


1.  M3C  -  SULFPCHT 

2.  TEST  .Ui  JESISNATIW  -  TEST  1 

2.  TEST  DATE  -  X-0*c-4a 


W0IFTE3  fCird S  I 

VCS7 

DATA  3E~E3IPTTCf4 

ns 

Vain  Units 

Vain*  Units 

4.  Tin 


SUrt 

Fimsn 

Duration 

Tints) 

Tinif) 

r 

1339 

1455 

U 

nrs 

Itrs 

nn 

1243 

1529 

S3 

hn 

nrs 

•in 

3.  Total  tusoar  or1  Eaniinq  Points 

HP 

12 

2 

5.  Heter  Calibration  Factor 

r 

3.394 

HA 

7.  Orifice  Calibration  Factor 

Ha 

1.513 

HA 

3.  Head*  Specifications 

Oiantsr 

Aral 

On 

fin 

3.375 

7.S7E-M 

in 

ft2 

& 

HA 

- 

9.  Pitot  Tiji*  Coefficient 

Co 

3.291 

HA 

It  Pxariqa  Crific*  Pressure  Drop 

Havg 

2.229 

in  HeO 

HA 

11.  Voiun  o/  Ory  3a*  Saadi eo 

V* 

31.376 

nz 

54.313 

liter 

12.  fiveraq*  Gat  Keter  Tencerature 

Tm 

39. 5 

S 

K 

12.  Barwtnc  Pressure 

Pi 

23.  *6 

in  Hg 

773.7 

n  Kg 

14,  Static  Staex  Pressure 

H 

-*.42 

m  rfiO 

-ia.7 

n  ncQ 

IS  Afcsoiuc*  Stacx  P-essur* 

Ps 

3.-2 

in  fig 

772.3 

n  Kg 

IS.  Volun  of  Ga*  Saaoled  iStaruarfl) 

Vestd 

»9.365 

XT 

59.223 

liter 

17.  'Waa  of  Hater  CollactM  in 
Imnoerj  ana  Silica  3*1 

Vie 

S62 

al 

HA 

1L  Volun  of  Hater  Collected 

Based  on  Saturated  Conditions. 

Vic' 

1K2 

al 

HA 

13.  Vo  urn*  later  Vao or  Conoensed 
in  Iningtr* 

Vac 

29.75 

SC? 

HR 

23.  Volun  later  Vaoor  Condensed 
in  Silica  G*i 

vnq 

1.-7 

3? 

HA 

TA81E  5.1  (continued) 


£1.  Rnreant  Noisture  by  Voiuaa 

dm 

38.  a* 

IH 

2.  Pdreant  Noisture  by  Saturation 

9m* 

43.  US 

32.  fcla  Fraction  of  Dry  Saa 

Fad 

•.2989 

Nfl 

34.  Saa  Analysis 

Averaga  02  by  Volta* 

CQ2 

9.23 

t 

« 

Awaraqa  02  by  Voiuaa 

02 

6.13 

t 

NR 

(Wage  CO  by  Voiuaa 

a 

9. » 

t 

NR 

Ikiariga  %  by  Voluaa 

w 

84.3 

i 

m 

2*.  Dry  felacular  Maignt  of  Stack  Sas 

w 

29.73 

Ib/lb-wia 

M 

36.  Nolecuiar  Vatqfit  at  Stack  Condition! 

Rs 

3130 

Ib/lb-aola 

HR 

37.  Pveraga  Stack  7«npar»tur» 

Ts 
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8 

337.  ‘ 

K 

36.  ^vraca  Stack  Sas  Velocity 

Vs 

26.29 

ft/sec 

17.39 

a/ sac 

33.  Stack  Aru 

As 

786.3 

Sd-:n 

8.456 

*r» 

33.  Actual  Stack  Sas  Floarata 

Os 

999,301 

SCTH 

36,319 

flC« 

31.  Dry  Stack  Sas  Floirite  (Standard 

Qsstd 

424,23 

SCFM 

12,329 

SDH 

32.  [so  -  Kinatic  Sate 

715 

t 

NR 

2.  Aeignt  of  rilteraole  Particulates 

Ikt 

34.1 

■9 

NR 

34a.  Particulate  Concentration 

Cs 

I.J72-99 

ib/cscr 

NR 

(at  stanoara  conoitionsi 

8.-2 

jq/DSCF 

NR 

8.J87 

gr/DSCF 

NR 

17.962 

a?/ DSD 

NR 

340.  Particulate  Concentration 

Cs6IG2 

1.  J7E-99 

ItwCSF 

NR 

(eorrsetad  to  it  oeygeni 

1.49 

^/CSCF 

NR 

8.308 

gr/CSCr 

NR 

17.313 

eglDSD 

,NR 

34c.  Particulate  Concentration 

Csl33C2 

l.CSe-W 

Ib/DSCF 

.NR 

(corrected  to  133  caroon  diomoe) 

8.62 

ag/OSC? 

NR 

9.319 

jr/OSCF 

.NR 

31.644 

*/OSD 

NR 

31  Pollutant  Nass  Sate 

PM 

4.22-84 

lbs/hr 

NR 

335.3 

g/hr 

NR 

3166 

gr/hr 

NR 

23$t  tMl  Cop'i 


lfqo3  {WsfovA  )zs8 
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TABLE  S.l  (continued) 


*rta  am  cajjasnoi  at-oee-as 


lea  (Vesae-e 

3.21 

Utar  9o>  4a.  2S77/S79 

Um  for;  TEST  1 

Orifice 

<- 

-Twr, 

iture  — — — 

— .  ) 

tes. 

ms  Voi  mm 

Dry  Sea  .lottr 

Setting 

Wmiu  iieoier  3»r>  tie* 

Inlet 

Oat  let 

Tie# 

iVW 

m 

(ta) 

(Mi) 

(too) 

(to) 

<9> 

OU) 

( in  H2N 

<ft2) 

(fti) 

(F) 

(F) 

IF) 

(F) 

(urn  OTa) 

(in  H20 

JL5 

♦.hi 

3.973 

71 

42 

71 

78.3 

11.  *3  9.779152 

1.444541 

l 

zm 

3.237 

79 

as 

7* 

41 

4.53  4.773165 

1.513935 

■J 

ie.il  9 

19.  *29 

3 

192 

79 

19 

12.23  4.332974 

1.533393 

4 

ia.au 

19.257 

79 

197 

42 

94.3 

4.78  1.419999 

1.527942 

6 

19.  9*7 

19.212 

71 

119 

44 

84 

7.17  9.343465 

1.573253 

a 

19.il  9 

19.144 

79 

119 

as 

39 

5.27  1.919977 

1.537794 

flvg  - >9.333533 

1.512553 

auaauna  cf  -r  type  pitot  tobe  94-3tc-a 


Uleq  for'.TCST  1 


Sto  -T-'ype 

Pitot  Time  IQ. 

Pitot 

Pitot 

x  9  r 

Pitot 
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<P> 
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(Co) 

SM  Pitot  (Co> 

*e»t  1 

X 

9.35 

A  77 
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9.39 

r»«  2 

1 

9.37 

1.34 
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1 

9.33 

9.32 
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4er.  Preware 

7«t  4 

I 

133 

1.32 

9.736 

a.-* 

(Cj) 

for  Probe  X 

— ( 

9.3*1 

3m  Tag  <F) 

175 

Ten  : 

Y 

NOT 

WT 

EPS 

Teec  2 

Y 

19 

19 
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Tmt  Z 

Y 

USE 

US 

£99 

Test  * 

Y 

ES9 

9*7  'Cal 

for  Prooe  Y 

— t 

B9 

Best  Avjutite  Cnn7 
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TA8LE  5.1  (continued) 


DHTML  STEOt  TEST  OATS  fcgort  3a  t«: 

. . . .  e-i*rt7 

(fill-ui  data  aarkad  by  «tmJ 


1  — 1 

Facility 

CC 

2  -) 

Location 

Saif fart,  Mitttssippi 

3  — > 

Operator 

8 

Tm 

PtsommI 

iiMiq 

Jurgens,  Srasso 
Sasfco 
aula 

*  — > 

Test  3ata 

K-OacHfi 

3  -t 

Ran  Nmr 

TEST  1 

8  -) 

Stack  Oia  (in.) 

Stack  Area  (in2) 

(fl) 

31 

796. 33834796 

7 

Saaola  3oi  fhnoar 

•1 

3  -> 

Hkb>  So*  Nunoar 

It 

9 

QnYic*  Calibration 

(Ru 

1.6126637738 

ii 

Sas  *ntr  Cal.  Factor 

(Y) 

8.9936383473 

u 

Pitot  Constant  (Proo#  0 
Pitot  Constant  (Proca  ') 

(Cal 

tCai 
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S3! 

12  -1 

Air  Tanoaratujra  iFi 

88 

12  —  i 

%t»r  Tnoaratur* 
(Faurtmait) 

(Tai 

86 

1*  ~) 

Prsiia.  Stack  Tcao. 
(Fanrsnhait) 

iT» 
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13  -> 

Saronatric  Ptsssutb 
(in.  ai  Hql 

(Pb) 

38.  *6 

ii 

Moisture,  Phubm 

'Bmi 

8.491132918 

17 

Mol.  Utagrt,  Dry 

(Ml 

25.58 

18 

Mol.  Uwant,  Stack 

(MU 

22.3433332 

19  -> 

Mater  Pressure 

(in.  of  :-ea> 

(Psi 

38.  *6 

■28*  -> 

♦  « 

Slid  SrewLrev.  Static* 
(im  of-*2a) 

*- 

j 

-L<2 
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TABLE  5.1  (continued) 


misuse  ac  .tusauw  vcsot  art^i^na 

(fill-in  data  at  aacn  urmi 

Tm*  3mi  tt-OacHS 


tart  Data: 

B- Jan-47 

Stack  Tam.,  Dry  3alb  (51 

- >  179 

Stack  Tam*,  Hat  Sait)  (51 

- 1  179 

itronamc  Prassir*  (in  of  Hgj 
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Vapor  Praaaara  of  H2I 
at  Stack  Condition* 

14.35 

Nniture  Concant  in  Stack,  On) 

«L  *9112*3 
*9.11* 
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- )  J 

32  in  *  (Qr*at  af  rryita) 

- >  S 

*  in  «  (Qraat  of  5ryita» 

— >  as 

CD  in  *  (Oraat  of  fryitai 

— >  « 
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a.  sa 

(tit  noiteoidr  Jaiyit,  Jh) 

213* 
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551 


r? n 


TABLE  5.1  (continued) 


a 

Stack  Prourt,  Absolute  <Psl 

(in.  of  Hq) 

32.  *3 

a 

X  factor  (H  *  X  *  P» 

00 

4.399622S99 

a  -t 

Aefertnce  P 
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tin.  of  H29) 

1337 

24 
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(On* 
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2S 
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11 

22  — >  leak  fate  (flSin  Vacuua* 
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1321 

final  (ftl/ein* 

22a  -) 

filter  Ueignts 
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ijrim) 

final 

1.122 

Initial 

2.3814 
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final  _ 
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2KR 
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WET  Soroent 
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T/Qisr 
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3e  —) 
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ei 
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il 

16 
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teisture-iaoineer  41 

ei 

* 
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(excluding  H«X) 

(ei) 
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TA8LE  5.1  (continued) 
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TA81E  5.1  (continued) 
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12 

59 

152 

l 

2 

a 

3 

1244 

223.4 

9.57 

2.93 

135 

199 

74 

183 

2 

2 

a 

19 

1249 

254.9 

9.77 

3.3 

13 

199 

79 

22 

133 

19 

6 

2 

4 

19 

15 

125* 

23.9 

9.63 

4.94 

17 

116 

32 

215 

183 

4 

* 

11 

29 

123 

2S4.2 

9.21 

4. 13 

15 

123 

35 

23 

222 

31 

103 

6 

5 

6 

12 

25 

1445 

259.6 

9.33 

4.94 

1*5 

125 

59 

23 

244 

35 

182 

3.5 

6 

7 

1 

23 

1425 

272.345 

9.23 

2. 65 

1.5 

33 

39 

24 

244 

73 

134 

7 

i 

■} 

25 

1421 

275,2 

9.3 

2.71 

1.75 

119 

32 

24 

184 

a 

3 

2 

44 

1425 

559.7 

9.7 

3.21 

1.7 

114 

32 

24 

244 

74 

184 

9 

19 

a 

43 

14*1 

254.3 

9.35 

2.35 

1.7 

129 

34 

24 

242 

41 

1E4 

5.5 

19 

11 

3 

59 

1445 

238.4 

4.22 

4.22 

1.55 

122 

35 

24 

279 

68 

184 

9 

11 

12 

a 

35 

1431 

222.5 

9.37 

2.39 

1.23 

124 

199 

24 

182 

12 

la 

6 

63 

1426 

255. 161 

9.3C 

182 

9 

7 

12 

Soeonrtq  Ouraticm 
(*:m  —  63 

3a*  llMi* ‘*>1  (fta) <V»i  — )  51.376 


Pitot 

Pressure 
(in  H291 

Qrific*  (hater 
Pressure, 

(in  of  «3) 

0r7  So*  .*ttar 

Two,  (F)  Vaeuua 

Qvtn 

'no. 

lamnq 

Teao. 

Stott 

Teao. 

(Ts> 

u2 

2 

(P) 

DO 

(Ta> 

(in  Hq) 

<F) 

IF) 

(r) 

(*) 

it) 

Averiqa  — — —  > 

9,774 

2.229 

39.2 

2153 

244.2 

713 

1812 

3.* 

6. 1 

9.559 

1.559 

71.3 

1199 

2213 

41.9 

1313 

3.3 

e  t 

huiaua  . . ■> 

9.329 

1*49 

128. 9 

24.99 

279.a 

31.3 

184.3 

.3.3 

7.3 

654 


TABLE  5.1  (continued) 


XJDtFTE)  «7HC!J  3  CXOU3Tc3  MT3 


flvariqe 
Pitot 
Prwsurt 
(Ptvqj 
(in  r£2l 

flwiq* 

SUc* 

(Ti) 

(R> 

ffceriqe 

Oifiee 

Preswr* 

OUvqj 

(in  H33) 

1568 

6*2.3 

1*4 

1562 

6*2.5 

1 15 

irm 

6*3.7 

133 

i:*s 

6*3.3 

2.34 

1.773 

6*13 

137 

1793 

6*3.3 

138 

175* 

6*3.  J 

163 

17*3 

6*3.1 

12 

172 

6*3.3 

1*3 

1753 

6*3.3 

136 

3.735 

6*3* 

133 

itt* 

6*3.3 

12 

177* 

6*3.3 

12 

TEST  1 

Tmi  bit: 
Resort  Cite: 

&**ri$e 

'Mima 

frvriqt 

iUo 

of  3u 

Meter 

6*3 

SiBOitt 

Tim. 

Velocity 

it  Si? 

(Tat 

<VtJ 

(Vernal) 

<R) 

(f\/sac! 

(dscT) 

27.3 

HU 

NO 

5*13 

51*13 

1 12 

5*6.3 

51722 

112* 

5*3.5 

52.  *37 

1133* 

551 J 

55.735 

13.538 

2*.  7 

2.32 

2*. 623 

2*.  5 

5122 

27.56* 

52.  < 

55.13 

31.5*3 

555.2 

55.22 

T»  *** 

557.5 

55.557 

313*2 

551* 

51273 

*152 

553  ' 

5122 

*1  **9 

559.2 

5127 

*9.563 

85-Jw87 


Vol. 

Vol. 

Flame 

Flae-jte 

it  Stick 

it  37? 

Iw 

(0*1 

(Cttal 

Kinetic 

IfiCTH) 

(SlTH) 

(S) 

Mfl 

MB 

NO 

9.2S6-83 

13*6*85 

1212 

9.536*85 

*.3*6-83 

181.5* 

9.316*83 

*.176*85 

97.2 

1.386*86 

*.3S*8S 

71.76 

1.316*86 

*.316-83 

31.23 

9.326-85 

*.326-85 

33.28 

9.73E-83 

*.166*83 

312 

9. 766*83 

*.12*85 

31.5* 

9.3*6*83 

♦.136*85 

79.51 

9.9*6-83 

*.226-83 

71*9 

1.386-86 

*.22-85 

77.31 

1.386*86 

♦.22*85 

71*6 

655 


TABLE  5.1  (continued) 


VflST  TEST  30TB  707  1  86-3w-36 


Snort  Sate:  *5-7an-37 

Sas  N»ttr  PreOt  %tar  9*ea 

SiHiin  Coo  .%tar  Seta-  Taw.  Two.  Taw.  Taw. 

Tiaa  Tiaa  Swain ]  wear  Vacwai  <3  »!  *5  #1 


Uin) 

(2*  err)  Uitarl 

Setting 

(in  Hq) 

(Cl 

ta  in  tri 

1  Start 

uas  2979.3 

73 

2 

33 

133  127.4  237.4 

2  S 

123  8973.3 

75 

2 

31 

133  123.3  311 

i  ia 

123  8979.? 

73 

nt 

49 

135  129.2  312.2 

♦  13 

1443  359a. a 

2 

2 

34 

139  122  313.2 

3  a 

iai7  am  2 

77 

17 

31 

133  121  3  2S5 

o  2 

1422  3992.7 

34 

7 

31 

123  1213  237 

7  a 

1427  8999.3 

34 

7 

2 

139  127.4  332 

a  2 

1422  9B92.7 

62 

13 

33 

133  127.4  321 

9  <4 

13H  -9K.  31 

34 

5 

34 

139  129.2  223.2 

la  «3 

£83  9911.7 

34 

11 

S3 

IS  127.4  211 

:i  a 

1319  39112 

75 

IS 

33 

133  127.4  211 

12  3 

1313  3923.2 

34 

14 

34 

135  129.2  3113 

!  2  a 

1329  3321  21 

iw  Sawie  Volua* 

llitari 

-  34.21 

Sawirng  Duration 

'aim  — 

£4 

Seta- 

rtatar 

Prooa  K*t«r  Sreo* 

•ter 

Vacaua 

Tew. 

Tew.  Taw.  Taw. 

Setting 

(in  Hgt 

(Cl 

(CD  (F!  if, 

Avariaa 

7a.  3 

14.3 

32.1 

133. 7  123.3  m2 

Nimma 

32 

6 

49 

122  129.2  227 

Aaxiiua 

24 

tj 

34 

133  129.2  314.2 

Best.'  Avals 
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TABU  5.2 

FIELD  DATA  FOR  TEST  2 

KBITS  cSTrCD  3  3S  VOST  737  3RTR  SjMRfiY 


U  CSC  -OLECST 

2.  TEST  M  23I9«T;ta  -  TEST  Z 

1  TEST  MTE  ■  IT-Zte-H 


OFia  CTrED  3 

vnsr 

oats  3E=an>no» 

ID 

Valia 

lints 

Val«* 

Units 

” 

*■““ 

— “ 

4.  Tia* 

Start 

Tuatsi 

945 

■Vs 

523 

(ITS 

Finm 

7i**tfl 

1199 

“n-j 

1969 

Ors 

ymv.cn 

* 

69 

nn 

69 

nn 

3.  Total  *matr  of  Saaiiinq  Points 

*> 

12 

2 

a.  Vtrr  Cali eras  ion  factor 

r 

9.394 

NR 

7.  frifiet  Calibration  factor 

Ha 

1.613 

HO 

3.  tosi*  zoK'.ficiv.cm 

Oiumrr 

On 

9.63 

:n 

a 

m 

Atm 

S*i 

141E-44 

m 

NR 

5.  Pitot  Tuo*  Co*ffiei*nt 

Co 

9.391 

NR 

19.  *r«riq»  Orific*  Pmstir*  2rao 

Hava 

9.372 

m  *D 

HA 

11.  Voiu**  of  Zry  Za%  Saaolno 

V* 

23.337 

ft2 

53.279 

litar 

12.  Pworieo  Ut  <rt»r  Tc*o*ritiire 

*• 

533.3 

4 

333.7 

X 

la.  3a>c*nnc  Prrssur* 

Pb 

29.23 

in  Hg 

759.4 

»•-* 

14.  Static  Siam  Prassar* 

>1 

-9.33 

in  K3J 

-?.  7 

m  ocO 

13.  Pbsolut*  ilaet  >nwrt 

Ps 

29.22 

in  Ha 

757. 5 

■  *9 

16.  'Must  of  3a*  Saaoiao  iStanwc) 

V**tc 

2X  *42 

37 

ia.39* 

lit»r 

17.  Volu**  of  mtwr  Collar:**  in 

batnoars  at*  Silica  S*i 

vie 

692 

*1 

NR 

Li.  Volta*  of  V* tar  Coilactao 

Saasa  on  Satnratto  Conntun. 

Vic* 

643 

>1 

» 

19.  Volta*  u*t*r  Vaoor  Comma; 

in  iaiif^ars 

v*e 

22.13 

22r 

NR 

29.  Vaitua  iatar  Vaoor  Ccmwmao 

m  Silica  3*1 

v**, 

9.»5 

37 

NR 

EDS® 
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vo  t 


TA8LS  5.2  (continued) 


21.  Pvetnt  ;taistur*  sy  voiuat 

3m 

49.12S 

M 

22.  Pit ciin  Noisture  3y  Saturation 

3m> 

47.27S 

22.  Jtol#  fraction  of  Dry  Srj 

fat 

3.2270 

m 

24.  2a*  Analysis 

A**rio*  C-2  7f  Volu*» 

B2 

9.38 

S 

NA 

Average  02  Sy  Uolua* 

02 

S.47 

s 

NA 

Average  C3  by  Voiuae 

□ 

8.38 

s 

m 

Average  2  3y  Volua* 

HZ 

33.22 

i 

na 

22.  Dry  Naieeular  Aei^it  of  SUcx  S.5 

m 

23.00 

li/tb— «oie 

NA 

IS.  Noleeiiar  Ueigjit  at  SUcx  Conoi cions 

H 

24. 12 

lb/lb-Bie 

NA 

27.  Average  otacx  Tsmratur* 

Ts 

643.3 

Z 

033.3 

23.  Average  Slacx  Sas  Velocity 

Vs 

61.24 

ft/sac 

18.71 

23.  otacx  Am 

At 

736.3 

sit-in 

1.426 

23.  Actual  2taex  -2as  fioerace 

Os 

1,882.23 

ACT 

28.333 

21.  Dry  Stacx  Oas  fiovrate  iStaraara) 

Ssitd 

472,001 

SCT 

10,236 

22.  iso  -  Kinetic  Sat* 

182.3 

1 

NA 

22.  .leiant  of  "ilCeraolf  Aartioilatrs 

An 

48.3 

*9 

NA 

24a.  Particulate  Concentration 

Cs 

2.o7e-39 

16/0327 

NA 

(at  stanaare  canmions/ 

1.21 

•s/0227 

*1 

3.319 

Sr/0227 

NA 

*2.534 

a/ DSD 

>« 

246.  Particulate  Oonesntrjtien 

Cs3«£ 

i.rc-39 

16/CS27 

NA 

ieorrtctaa  lo  31  oxygen) 

1.17 

js/0627 

NA 

3.313 

ID  0227 

NA 

*1.213 

xg/ 022M 

NA 

ice.  Particulate  Concentration 

CslCSCT 

3.3E-39 

16/0S27 

NA 

(cc  “-lea  :o  I2S  caroon  aioxtae) 

1.31 

39/0227 

NA 

8.323 

jr/OSCr 

W 

3.226 

■g/DSCN 

NA 

23.  Pollutant  (Cass  Sate 

rm 

1. 262-33 

ISs/hr 

NA 

9 

171.3 

g/hr 

HA 

4 

3813 

jr/ nr 

NA 
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TA8LE  5.2  (continued) 


*33  302  sumuat  04-7«e-i6 


in  Pnmart  3.21  Hitr  3o»  No.  2S77/679 

IIm  fcrtlET  2 


O tfie* 

too. 

2**  Uoiua* 

( - 

T«*o*r»tur*  1 " 

Dry  o4i  i4*f«r 

Sfftinq 

Pnftnmc*  2iaoi«r 

(trfrtnci 

Imet 

Out  lit 

Tin* 

00 

<V»/ 

(Vd) 

(tut 

(tail 

(tool 

(to) 

(91 

0U1 

(in  rZ3J 

(ft3) 

<ft2) 

<F> 

(Fi 

(FT 

;ft 

(urn  17* t 

(in  H20) 

9.5 

*.319 

5.87: 

3 

62 

71 

75.5 

11.42  9.778162  1.466641 

« 

lass 

*  ?r7 

3 

68 

74 

61 

6.62  9.772166 

1.61763 

2 

19.919 

ia.^3 

3 

192 

3 

3 

12. 2S  9.772974 

1.62339 

♦ 

19.998 

19.257 

3 

197 

62 

64.2 

3.76  1.919699 

1.627942 

5 

19.997 

19.212 

71 

119 

64 

64 

7.17  9.385466 

1.672222 

a 

19.919 

19.144 

3 

119 

68 

3 

6.27  1. 91 5973 

1.627794 

4*1  - 19.77253 

1.612563 

cajosorai  of  *7* 

TTP?  ?IT27 

*u2£ 

94-:-tC""5 

Used  for:  337  2 

Hid 

*2--TrP« 

Pitot  7uar  :a. 

Pitot 

Pitot 

i  i  r 

Pitot 

Tuc* 

Tuov 

T'jo* 

(P) 

(P) 

(Csi 

Sid  Pitot  <Cw 

7«rt  1 

* 

* 

9.3 

9.7? 

A.  324 

9.79 

7«tt  2 

i 

9.27 

?.c8 

9.777 

Test  3 

i 

9.3 

1.72 

9.766 

Ur.  Pressure 

T«t  ■* 

i 

9.3 

9.72 

9.73 

38.46 

Aq  (Col 

for  Prof 

I  — > 

9.681 

04*  Tom  (FT 

13 

r«t  t 

1 

WT 

WT 

SR 

Tm  2 

1 

IN 

IN 

SR 

Tmt  3 

1 

152 

IS 

SR 

rm  4 

r 

SR 

fl««  (Cal 

for  Proe*  <  — > 

m 

659 


TABLE  5.2  (continued) 

WISTTjSE  nM}  .tISUja  l*iS(T  STISUJttTIQt 

(fiil-:n  a lau  at  Men  trirmi 

Tmn  Oat»:  f7-j«c  j& 

Swort  Oat*:  C-;'in-37 

Stae*  loo.,  3ry  3nib  (F)  i  177 

Stacx  Tmc.,  >i»t  3uia  ID  >  177 

tunmrr'.s  Ptmwu-?  (in  of  Mqj  .  Ta.33 

Saturitw  H23  Vaoor  Srw*sr* 

at  -«c  3mi  ‘dot  atur? 

iFrca  Vaoor  Ppwsur*  Qiu-c)  — ,  14,; 

Vaoor  Presiur*  af  H29  « 

at  itaex  Canal tjon*  I*,; 

Culture  Cantant  in  jtacx,  <3mj  9. *727272 

*7.275 

222  in  *  iCrsat  of  rryitti  — >  i 

32  in  x  (Qrsat  a/  rryitti  —  *,* 

tG  :n  i  (Unit  of  rryiiti  g*,* 

33  in  x  (Crsat  of  rryitt)  -  j 

>/  tolml »r  '<#»»»?,  <W)  i3.jo 

«*t  ^itcjiap  Meiyit,  (Bs<  2*.  .1 


TABLE  S.2  (continued) 


OMTtfl.  ;7SC<  TEST  MTS 
(fill-in  data  un>«d  ay  irrowjj 


Raocrt  lit*: 

B-2ai>H7 


l  -1 

Facility 

ICC 

i 

Location 

Sulfport,  Kississicpi 

2  — > 

Operator 

1 

Teat 

Personnel 

June) 

iuergens 

3at*o 

9uaia 

*  -> 

Teat  Data 

i7-3ee-s6 

;  -* 

3m  Humor 

TEST  2 

s  -> 

Stack  ]ia  (in.) 
Stac*  ihi  (in2) 

(fl> 

sa 

TBS.  3034736 

7  -1 

Saaoia  3o*  Hvaaer 

11 

a  -> 

Hater  in  Nnaoar 

11 

9 

Orific*  Caiicraticn 

(Ha> 

1. 5122623723 

13 

Sas  .later  Cai.  Factor 

(Y) 

0.3936232473 

U 

Pitot  Comta/rt  (Proca  I) 
Pitot  Constant  'Prooe  r) 

(Ca) 

(Cal 

1.2006311727 

EW 

12  -1 

Sir  Teaoerature  (FI 

S3 

la  -I 

Mter  1*aoarnur* 
(Fanremeit) 

(Tai 

m 

14  -I 

Praiia.  Stacx  Teao. 
(Fanremait) 

(Tsl 

173 

13  -f 

3ara»tr:c  Pressure 
(in.  of  Hq) 

(PS) 

33.23 

IS 

koistur*,  Anion* 

C9mJ 

i.  4727272727 

17 

Hal.  Might,  Dry 

(Mi 

25.  £6 

ia 

Ml.  Uaiant,  Stack 

(Ml 

24.143 

19  -> 

*rtrr  Pressure 

(in.  of  Hg» 

(Pa# 

*3.22 

£9  -I 

Stack  Pressure,  Static 
(in.  of  K3) 

(Pgl 

-iC3 

661 


TABLE  S.2  (continued) 


21 

Siacx  Prasiura,  Absoiuta 

(Pal 

(in.  of  Hq] 

3.22 

22 

K  Factor  (H  *  K  x  P) 

<10 

U  3237721994 

23  -> 

Htfntret  3 
(in.  of  r£3) 

(Pavij) 

1774 

24 

tael*  Dia  (Calcilatsc) 

3.2353422325 

25  -> 

(totzit  Dia  (Actual] 

(Diu 

3.25 

2S 

Noui»  Atm  ift21 

(fin) 

3.JM3438848 

27  -> 

ftotzia  **otr 

IS 

23  -> 

Leak  data  ;3I3in  Vacuum 

Initial  (ftafain) 

3.33 

Final  (ftiyaim 

3.434 

22a  -* 

Filtar  'Patents 

.‘to. 

3-5 

Iqraas) 

Final 

3.5427 

Initial 

3.5319 

□iff- 

4.5438 

233  -> 

■to. 

(tot  Usaa 

Final 

Initial 

Diff. 

£?.H 

2b  — ! 

>  VIET  Tana* 

Tfrux 

14793 

T/Ciar 

14795 

23b  — 

‘  'JQS7  Tana* 

Tenax 

14794 

T/Ciar 

14797 

23c  — 

t  V0S7  Tana* 

"enax 

14795 

T/Ciar 

14799 

21a  — 

f  (‘msturr-iwinnar  *1 

il 

225 

22b  — 

■  (toisturr-insmoer  *Z 

si 

47 

21c  — 

i  koistunr-: winter  i3 

si 

3 

21b  — 

»  Hoisturs-iilica  3ai 

Finai 

213.1483 

Initial 

31.00  96 

Diff. 

9.4739 

21*  — 

)  (toistura-rctai 

(al) 

992.4739 

(axciuoira  N«2H1 

(ail 

352. 4739 

Itoistura-iacuracian 

(ail 

543 

21  -> 

Saaola  Ccntairaris)  Ho. 

662 


TABLE  5.2  (continued) 


*•**'’**  I*Ojng«r  tl  ineiuaw 

mryo»«i  of  23  il 
fro*  iaoinqtr  *2 
OtoOti. 


TABLE  5.2  (continued) 


stkcx  tet  ara  tet  2  37-:«c-^ 

Stccrt  Oate:  J5-j'an-S7 


Sis  Orifice  .Veer 

deter  Pitas  leisure,  Teecerature  Stacx 

Traverse  Clock  Reaamq  Pressure  <H>  Dry  lu  Veer  Oven  leoinq  Teen. 

Point  Tin  Tin  (Vn  (P)  (in  of  H29)  (FI  Vacuue  Tesc.  Te»o.  (Ts) 

Nnoer  («in)  (2*  hr)-  (ft3  )  (in  H29)  Desire  Actual  Inlet  Outlet  (in  nql  (F)  (F)  (FI 


02 

W 


02 

(%> 


i 

7 

Start 

945 

296.222 

2 

3 

« 

929 

299 

3 

9 

19 

955 

231.23 

4 

19 

12 

1909 

235 

cr 

11 

29 

1906 

236.3 

3 

12 

IT 

1919 

213.3 

7 

1 

29 

1929 

212.49 

3 

s 

IT 

1937 

217.2 

3 

0 

1940 

319 

.9 

* 

45  • 

1945 

232 

LI 

■a 

29 

1359 

.2 

a 

rw 

1955 

223.3 

>2 

3 

59 

1199 

231.222 

9.71 

9.73 

9. 75 

TS 

79 

9.  so 

9.22 

8.29 

93 

7! 

0.23 

9.99 

9.94 

* 

74 

9.23 

9.99 

9.34 

195 

23 

9.32 

3.24 

9.29 

119 

54 

3.27 

9.39 

9.23 

112 

S3 

9.73 

9.75 

9.:a 

26 

99 

9.26 

9.23 

9.22 

119 

93 

9.24 

9.95 

1.92 

112 

94 

1.2 

1.23 

1.3 

117 

96 

1. 1 

1.13 

1.15 

129 

33 

9.77 

9.99 

1.95 

122 

199 

9.98 


2 

219 

63 

133.2 

3.5 

4.5 

C 

219 

a 

133.2 

5.2 

240 

53 

ia2.2 

5.2 

269 

53 

133.2 

13 

4.3 

6.2 

279 

53 

t£5.2 

6.3 

?«t 

69 

132 

2.3 

263 

62 

133.2 

7 

6 

269 

63 

133.2 

5.2 

213 

63 

133.2 

7.7 

213 

69 

133.2  . 

7.2 

S3  . 

133.2 

3.5 

6.5 

250 

53 

'33.2 

a 

126.3 

•iir.3  Duration 
in  i  — 1  59 

as  Dannie  Vai  (fill  (V»/  — )  32. 397 

Pitot  Orifice  Vter 


Pressure 

Pressure, 

Dry  9as  .Vter 

Oven 

laoinq 

reso. 

(in  r!29) 

(in  of  M29! 

7e*c.  (Fi 

Vacuus 

7eeo. 

Tesc. 

(Ts;  02 

02 

iP) 

<H> 

(Tea 

(in  Hq> 

(F) 

(F: 

(Ft  (S) 

{%) 

flverao#  — 

- -  3. 993 

3.973 

95.2 

5.13 

24c.  1 

ca  - 

133.9  9.9 

s  ? 

liniaua  — 

- >  3.719 

3. 759 

73.3 

5.39 

£19.3 

53. 0 

133.3  3.9 

*.3 

Vxiaua  — 

- .•  1.320 

1.339 

122.9 

7. 73 

279.3 

iL2 

155.3  13.2 

7.  a 

664 
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TABLE  5.2  (continued) 


WOIFIED  5  CALCD5TED  MTfl  TEST  2  Int  2at»:  47-3ee-46 

. — r-  Snort  Sat*:  K-jur-iT 


fiver  Voiuee 


(fceraqe 
Pitot 
Pressure 
(Ptvqi 
(in  *20) 

flytrap* 

Stan 

Too. 

(Ts) 

(R> 

flyer  igt 
Orifice 
Pressure 
<Hava; 

(in  *29) 

Average 

Neter 

Tcbo. 

(Te> 

<R) 

Stack 

Sas 

Velocity 

(vs) 

(ft/sec) 

of  Sas 
Saacled 
at  S7P 
(Ve<sta)> 

(ascf) 

Vol. 

Flowate 
at  Stack 
(Qs) 
(flCTri) 

Vol. 

Floarate 
at  Si? 
(Beta) 
(SCrH) 

Iso- 

Kinetic 

(X) 

4.719 

643.2 

9.76 

534.4 

Nfl 

m 

Nfl 

Nfl 

Nfl 

1 773 

543.2 

9.33 

536.3 

56.333 

2.611 

9.962*63 

4.362*65 

19162 

9.397 

543.2 

4.56 

533.4 

57.719 

5.337 

1.322-66 

4.462-65 

185.67 

9.325 

643.2 

9.33 

542.  4 

53.36c 

8.469 

L  932*66 

4.51E-65 

109.73 

9.344 

643.3 

9.39 

545.3 

59.463 

11.323 

1 

4.562*65 

115.33 

3.346 

644.1 

4.91 

547.5 

59.223 

11314 

1.452*66 

4.57E*65 

196. *4 

4.331 

644. 4 

4.39 

546.  ♦ 

53.624 

16.595 

1.942*66 

4.522*65 

106.  *3 

3.335 

643. 3 

3.39 

559.4 

53.715 

23.22S 

1.942-66 

4.232-65 

111.43 

4.347 

643.3 

4.31 

551.4 

59.151 

21.312 

1.42*66 

4.272-45 

104. 5S 

4.333 

643.  7 

4.35 

5514 

69.379 

24.633 

1.972*66 

4. 662-65 

184.39 

9.332 

643.  7 

4.37 

554.4 

61.942 

27.642 

f  iipr .  i  v 
a*  occn*) 

1.712-65 

195.15 

3.736 

643.  7 

4.37 

555.3 

61.232 

21.416 

1.462*66 

1.732*65 

106.63 

4.336 

643.3 

4.37 

555.3 

61.213 

31743 

la  VUU  UQ 

4. 732-65 

106.30 

665 


TABLE  5.2  (continued) 


VCST  TEzT  DATA  TEST  2  07-j*e-3S 


Steer;  Daw:  a5-.ran-57 


Saaoung 

Tiat 

(uni 

Cl  ocx 

(24  nr) 

S as 

Mtter 

Stifling 

(liter* 

raci¬ 
st;  ?r 
Setting 

Vacuut 
(in  .-ig> 

%t*r 

Too. 

IS 

(c: 

Preo* 

Too. 

11 

(0 

Stacx 

Two. 

12 

(Cl 

Btttr 

Twp. 

15 

(FI 

Preo* 

Ttaa. 

11 

(F) 

Stacx 

Tono. 

12 

(FI 

I 

star; 

923 

912.23 

30 

7 

2 

127 

34 

142.5 

273.5 

132.2 

2 

z 

923 

9123.2 

£0 

10 

33 

143 

34 

145.4 

253.4 

132.2 

j 

:a 

942 

9124.3 

30 

11 

04 

147 

34 

147.2 

255.5 

132.2 

4 

15 

943 

9121 41 

30 

10 

So 

•  1*3 

34 

159.3 

258.4 

132.2 

c 

20 

1003 

9144.25 

£0 

1*? 

37 

147 

62 

152.5 

255.5 

165.3 

a 

so 

1008 

9149. 11 

30 

£2 

27 

157 

35 

152.3 

214.5 

155 

7 

3: 

1912 

9154.2 

30 

24 

23 

173 

84 

154. 4 

£3 

1312 

a 

rr 

1329 

9153.2 

20 

20 

29 

152 

34 

155.2 

237.4 

1312 

3 

-a 

»lnv 

3182.24 

c3 

10 

So 

127 

34 

154.4 

273.5 

1312 

.a 

-5 

1045 

3163.25 

2 

14 

So 

127 

34 

154.4 

273.5 

1812 

ja 

1059 

3172.25 

2 

\2 

29 

127 

34 

155.2 

273.5 

182.2 

2 

102 

9173. 2 

ac 

14 

29 

127 

84 

155.2 

273.5 

132.2 

•- 

53 

1383 

9132.2 

35 

54 

145 

36 

125.2 

253 

185.5 

345 

Saaaie  Value* 

(liter*  - 

. . > 

53.27 

urg  Cura 

,::nn 

■in;  — -f 

£3 

Seta- 

4ece- 

PrcQ* 

Stacx 

Meter 

prat* 

Stacx 

Jtter 

Viciua 

Teao. 

Two. 

7mq. 

Two. 

7e«Ca 

Tmo. 

Sitting 

(in  Hgi 

(Cl 

(c: 

(Cl 

(P 

(F) 

(Fi 

Nvtrace 

21.5 

L£.  3 

ss*  r 

146.2 

34.4 

153.2 

1 

iai? 

Mimaua 

23 

7 

54 

i«l< 

84 

273.5 

132.2 

.laxioua 

a* 

£4 

23 

173 

86 

155.2 

£23 

136.5 

» 


666 


'it.) 


TABLE  5.3 

FIELD  OATA  FOR  TEST  3 

WDIFIED  'tTHDD  5  30  VCS7  TEST  MTS  339UH 


CSC  -  SULFPCRT 

»  TEST  Rtt  OESISflTION  -  TB7  3 
•  TEST  afflE  -  17-DtcHfi 


Kfflina  y£T'W  3 

UST 

OfiTU  OESaiPTICX 

IS 

Value 

Units 

Vaiua 

Units 

.  7ia* 

Star; 

TiaeisJ 

143 

hrs 

131 

hrs 

Finisn 

Ti*<f) 

IMS 

(irs 

1705 

hrs 

Duration 

T 

a 

■in 

a 

■in 

.  Total  .Vuaotr  of  Spooling  Points 

• 

H> 

12 

2 

.  !f»t*r  Calibration  Factor 

1 

0.3S4 

IW 

.  uririca  Calioraticn  Factor 

Ha 

1.312 

m 

.  Noicl*  Soecifi cat ions 

Diaatt *r 

On 

123 

in 

s 

m 

Area 

fin 

2.41EH4 

fto 

m 

Pitot  Tut»  Coefficient 

Ca 

9.001 

NA 

.  9v*raq*  Crtfic*  Pressure  Grog 

Hava 

0.352 

in  HcO 

M 

.  Voluaa  or  Dry  Gas  Saaoiea 

V* 

35.33 

ft2 

S.SS9 

lit«r 

.  Average  5as  .4*tsr  7**o*rature 

Ta 

33.3 

fl 

221. 3 

K 

.  sareaetric  Pressure 

Pb 

•  23.25 

in  Hg 

763.* 

■■  rig 

.  Static  Stacx  Pressure 

-4.3 

in  H20 

-3.7 

Si  HcS 

Absolut*  Stack  Pressure 

Ps 

3.22 

in  Hg 

757. 6 

M  rg 

Volu m  of  Sas  Saaoled  (Stamars) 

VwtS 

24.141 

SC? 

3.733 

liter 

Uoluae  of  Hater  Collected  in 
lasingers  and  Silica  S*1 

Vic 

579 

■i 

m 

Voltam  of  Hater  Collected 

3a«ad  on  Saturttcd  Conditions. 

VIC 

STB 

«1 

Volua*  Uat*r  Vaoor  Corcer.sed 
in  iaoingers 

Vw: 

31.44 

SC? 

HR 

Voi vm  Hater  Vaoor  Caneensw 
in  Silica  Gel 

4.54 

s? 

TABLE  5.3 


22.  Avcsnt  .’toistiat  toy  Volute 

Sh 

44.271 

.NA 

Percent  .Noistare  by  Situation 

3m' 

44.22S 

22.  Noi*  rrjcticn  of  Dry  ks 

res 

9.2167 

m 

24.  ks  Analysis 

Average  CC2  by  Voluae 

C2 

3.23  X 

M 

Swage  02  by  Voluae 

02 

4.23  S 

M 

Swage  CS  by  Voluae 

cn 

3.03  X 

Swage  '€  by  Voluae 

« 

26.23  X 

HA 

22.  Dry  Noleejiar  iieignt  a#  Slacx 

V 

22.55  ih/ lb-sole 

.NA 

25.  INoieeilar  Ueient  it  Stic*  CcTBitions 

*s 

24.32  lb/ lb-sole 

NA 

27.  Swage  Stic*  Toner  at  urs 

Ts 

544  R 

237. « 

K 

23.  3waq«  Stic*  Iks  Velocity 

Vs 

S3.  *3  ft/sec 

13.24 

a/sec 

22.  Stic*  Area 

St 

736.3  sg-m 

9.426 

sq-s 

23.  Sctyai  Stic*  ks  Ploarate 

Os 

1,372.644  SCTri 

23.277 

SC* 

21.  Ory  Stic*  ks  rlowrate  (Stanaara) 

t 

Ossta 

^,749  SCTri 

12,045 

SC* 

-‘so  -  Kinetic  Rate 

197.7  X 

■  m 

• 

-  -  Seignt  of  ?ilteraale  Pamcyiates 

m 

=•*  eg 

hr 

24*.  Particulate  Concentration 

Cs 

2.22E-99  Ib/OSC? 

HR 

(at  itinaart  csnoic.cnsj 

1.34  la/CSCr 

NA 

9.916  gr/DSC7 

MA 

26.512  ag/OSn 

MA 

Part :ra late  Concentration 

Cso«2 

2.36E-69  1S/0SC7  • 

NA 

'Ctrl1  setta  to  5X  irygeni 

a.  34  jg/CSCT 

Nfl 

9.312  gr/0ST 

MA 

23.254  sa/DSCI 

NA 

24c.  Particulate  Concentration 

CslVCZ 

2. 332-99  Ib/DSCF 

.NA 

icsrrsctea  :a  12X  carson  tioxicei 

1.22  ig/CSC7 

NA 

9.321  gr/CSCr 

NA 

47.722  *g/05ul 

NA 

22.  Pollutant  Uii  Rate 

m 

1.32E-93  Ibs/hr 

HR 

477. 7  g/hr 

HR 

7372  jrvhr 

HR 

668- 


TABLE  5.3  (continued) 


«rsj  an  causwna  sn-oac-s 


-  Prewsre  3L21  frtar  act  Ho.  2S77/S79 

UmO  for:  TEST  3 

Orifice  (  Twoeriture  ——-—I 

too.  5*i  VoIum  0 rj  S*s  .liter 


2ett;nq  Reference  S*«oier  Sifirwn  Inl«t 


00 

Nut 

(Vd) 

<t*i 

(toil 

(in  :£9) 

(ft3) 

(ft2) 

(F> 

if) 

9.5 

4.318 

5.975 

79 

32 

l 

5.985 

1327 

79 

36 

} 

to 

18.918 

18.  *23 

79 

182 

4 

18.986 

18.357 

78 

197 

a 

18.987 

18.212 

71 

119 

a 

18.919 

18.144 

79 

118 

Outlet 

Svg 

Tim 

(tool 

(to) 

(8) 

(HU 

in 

(FI 

(ml  (Yu 

(in  K2Q) 

71 

75.2 

11.45  8.378162 

1.466541 

74 

'  61 

8.63  8.373165 

1.613655 

78 

39 

12.25  0.332974 

1.685299 

32 

54.5 

a.  76  1.818888 

1.629942 

34 

34 

7.17  8.369465 

1.675253 

85 

36 

6.27  1.815879 

1.657394 

- >8.393653 

1.512652 

CSUSSOTICN  OF  "S’ 

TYP£  PITOT  TUBE 

34~0tc"»6 

Used  :or:!H7  3 

3td 

•S’-'YP* 

Pitot  7«a*  is. 

Pitot 

Pitot 

:  ;  f 

Pitct 

Tuw 

7uoe 

Tuw 

(P> 

(P) 

(Cal 

Sid  Bitot  (Cal 

'a«  l 

1 

8.56 

8.79 

8.334 

9.39 

Test  2 

t 

8.57 

8.36 

8.797 

7m  3 

i 

0.53 

8.32 

3.736 

3*r.  Pressure 

Test  * 

t* 

* 

8.53 

8.32 

8.735 

39.45 

ftrq  (Cal 

for  Prooe 

:  — 1 

8.381 

art  Tbo  (F) 

175 

Test  1 

T 

MOT 

NOT 

ESR 

7  m  2 

T 

» 

in 

ESR 

7m  3 

Y 

LEE 

LEE 

ESS 

7m  ♦ 

r 

ESS 

(Wq  (Cal 

for  Prow 

1  — l 

ESR 

flj/  •  0  V 
rtfj.  :  ■ 


v»-  1 


~v 

:  J 


669 


iA8L£  5.3  (continued) 

.  MOisnsE  so  vuziza  ss ff  ssaiwnni 

(fill— n  uta  at  wen  arronj 


Test  Oat*: 
Sacorc  Oata: 

37-0*c-3S 

E-j'a/r-37 

Siaot  Too.,  Orv  3aib  IF) 

- )  173 

£tad«  Ten.,  «*t  3ulS  (F) 

— >  i:a 

itrvmtr.c  Pressure  ;in  of  Hg) 

— >  2122 

Saturated  H29  Vaoor  Pressure 
at  a*t  3uib  Tenaratare 
(Froa  Vaoor  Pressure  Ciarci 

- >  14.32 

Vaoor  Pressure  of  N29 
at  Stao  CcnoitjoBs 

14.32 

•'to'.sture  Content  in  Staex,  (Bus; 

3. *£22357 
43.221 

CC2  in  *  ;Qrsat  of  rryittj 

- >  3.2 

02  in  4  iOrsat  or  Frynaj 

— :•  4.2 

JC  :n  4  (Grsat  of  Frytta: 

- -  33.2 

□  in  S  (Qrsat  of  Fryuej 

— :•  i 

jrr  aoiacuiar  y#ignt,  ((to) 

23.32 

Hat  »ieniar  4*iont,  (Nsj 

24.32 

TABLE  5.3  (continued) 

DHTML  S7BG<  TEST  MTS  Rtoart  Oat*: 

85-j'an-37 

(fill-tn  data  mtk«  by  arrow) 


1  — >  Facility  (CSC 


2  -I 

Location 

Gulfport,  Mississippi 

3  -) 

Gearater 

t 

Ten 

Ptrscnnal 

Jung 

Juergans. Grasso 
Basuo 

Buala 

♦  — ) 

Test  Oat* 

i7-lec-->6 

3  -r 

Sun  Nuaocr 

TEST  3 

6  -> 

Stack  Dia  (in.) 
Stack  Area  (inc) 

«) 

38 

796.332347% 

7  -> 

Saule  3o*  ,'taacer 

*1 

3  -r 

Meter  3o«  .iuaoar 

tt 

9 

Grifice  Caiioration 

(Ha) 

1.6123639733 

;o 

Sas  .later  Cal.  Factor 

<Y) 

8.3336323473 

M 

Pitot  Constant  (Proce  i) 
Pitot  Constant  iProe*  ') 

!Cj> 

(Qu 

8.2806311727 

E3H 

12  — 

Sir  Tueerature  (r) 

S3 

13  — > 

Meter  Teaoerature 
(Fahrenneit) 

(Ta i 

188 

1*  -> 

Preiia.  Stacx  *«a. 
(Fanrarmi:) 

(Ta) 

178 

13  -> 

Baroaetrie  Pressure 
(in.  of  Hgj 

<PW 

38.25 

16 

Moisture,  Aesuaea 

An) 

8.432337531 

17 

Mol.  Usiaht,  Dry 

OU> 

29.  £32 

ta 

Mol.  Ueiont,  Stack 

OH) 

24.0293299® 

19  -> 

Meter  Pressure 
(in.  <rf  Hg) 

(Pa/ 

38.23 

13  —  )  Siacx  PrHiiirt,  Static  (Pg/ 
(in.  o7  h£3) 


-l  ca 


TABLE  5.3  (continued) 


21  Stacx  Prww*,  ftteolut*  (P^» 


(in.  o f  Hgj 

23.22 

yy 

K  Factor  (H  »  K  a  P) 

00 

3.3820552537 

22  -> 

Oaf rr area  Q 

(Pavq) 

(in.  of  H29) 

3L3M 

24 

Nozzi*  3ia  (Calculated) 

3.2373455531 

25  -> 

Nozzle  Qia  (Actual) 

(Dn> 

3.25 

25 

Noz:i*  Am  (ft2J 

(On) 

3.3332403345 

27  -) 

Nozzle  Nueeer 

12 

23  —i 

Lean  i»i  (015in  VacuuaJ 

Initial  (fii/amj 

*.332 

Final  <ft5/ain) 

3.334 

23 a  -> 

Flit*r  Waignts 

No. 

e_i 

(qruai 

Finai 

*.5372 

Initial 

3.5319 

Oiff. 

3.3354 

290  -f 

No. 

Not  Usea 

Final  _ 

Initial _ 

3iff. 

£5* 

:  a*  — 

V0S7  7fnu< 

Tenaji 

14729 

7/Ctar 

I4fias 

u 

or 

! 

VGS7  T*naa 

7«na* 

14503 

7/Ctar 

14533 

:ac  — 

VQS7  'enax 

Ter  ax 

14591 

7/O.ar 

14534 

224  —  < 

Noistar^-iaoinaer  *1 

ai 

900 

2ii  — t 

Noisttire-isoir.eer  *2 

li 

239 

21c  — 

noisture—laoirasr  43 

ii 

3 

31  d  — • 

*11  satire-: ilica  3ei 

Final 

221.223 

Initial 

21?.  7354 

Diff. 

11.4715 

31*  — * 

Noisture-7otal 

(all 

979.4716 

(exciuoino  MaOl) 

tall 

579.  *715 

Noi sturf-sat ur at  ion 

(ai) 

573 

21  — ’  lime: a  Corrcairwtsi  Mo. 


TASLi  3.3  { continued) 


Souris 


TABLE  S.3  (continued) 


STEO<  ~  MTS  “  5  «7-:*r-=6 

freer*.  lata:  J5-ianH7 

Sas  Onfiee  urttr 


Hater 

Pitot 

Pressure, 

Teacersture 

atacx 

Traverse 

cioc* 

Peaainq 

Pressure 

(H) 

Op/  3a  i4etsr 

Oven 

Imirt} 

Ten. 

Point 

Tin 

Ti» 

(Val 

m 

(in  or  .-£3) 

(FI 

Vacjua 

Teao. 

Teas. 

<Ts> 

02 

Nuner 

(■ini 

(24  nr) 

(ftj  ) 

(in  Hc3) 

Oesire  actual 

ini at  Outlet 

(in  i-rg) 

(F) 

(F) 

(F) 

(XI 

4 

V 

Start 

142 

24.3* 

3.72 

3.71 

1.77 

52 

S3 

6.7 

261 

25 

131 

5 

3 

5 

131 

27.3 

a.  75 

3.2 

3.31 

94 

31 

5.3 

273 

CT 

181 

* 

g 

11 

1235 

29. 3 

3.2 

3.34 

1.32 

go 

S3 

8.5 

223 

24 

131 

a 

4 

13 

12 

1519 

545.3 

3.3 

3.59 

3.25 

137 

2 

a.2 

223 

23 

iai 

f 

li 

3 

1215 

345.3 

3.3 

3.53 

3. 25 

113 

58 

3.2 

223 

52 

lai 

2 

1229 

341.  * 

3.33 

3.32 

1 

US 

39 

3.5 

253 

63 

iai 

3.5 

- 

« 

3 

123 

21.312 

A.  73 

3.  75 

3.52 

131 

92 

7. 1 

261 

62 

131 

3.5 

3 

2 

3 

1541 

24.3 

a.  73 

3.7? 

a.  55 

139 

94 

7.2 

273 

24 

iai 

z 

41 

1245 

327.7 

3.37 

3.55 

a.  23 

114 

2 

7.3 

251 

cv 

131 

a 

4 

*5 

123 

531.-> 

1.31 

1.37 

1. 15 

117 

95 

9 

261 

23 

1S1 

3m  5 

* 

e 

3 

1  artre 

535.2 

1.2 

1.34 

1. 12 

129 

93 

a.  ? 

225 

63 

134 

2 

5 

2 

•631 

27.3 

3.34 

3.22 

1 

122 

198 

a.2 

2HS 

63 

133 

3m5 

•4 

0 

61 

1612 

573.513 

3.31 

113 

(09 

133 

•ciina  lurac.on 
uni  — •  63 


64*01?  '0 :  (fO  tVt;  —  ■ 


Pitot 

Orifice  rater 

Stacx 

Pressure 

Pressure. 

Orr  5as  /(atar 

Gy«i 

imng 

Teae. 

(in  423) 

<:n  or  623) 

'esc.  'FI 

Vacuua 

Tenc. 

"esc. 

(Is; 

55Z 

(P> 

(H> 

(Ta; 

(in  Hqj 

(F) 

(FI 

(FI 

(S) 

Pywrooe  — 

- 3.593 

3.522 

53.3 

3.32 

263.5 

23.- 

131.2 

Hinioua  — 

- -  3. 723 

3.773 

39.3 

5. 73 

523.3 

22.3 

131.3 

a.j 

Hamou*  — 

- 1.523 

1.  .23 

(22.3 

9.59 

532.3 

65. 3 

134.3 

3.5 
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TA8LE  5.3  (continued) 


WDIFIS  '€THB  !  KLCIATB  MTS 


ieoi  .> 


Test  fctt:  37-3g e-  iS 
Oman  3*tt:  35-jin-37 


Cveriot  VoiuOT 


Average 

Pitot 

Prcuur* 

<Pivq> 

(in  *9) 

Svwra^e 

Stoat 

Tcoc. 

(Tsi 

<R> 

Sverige 

Gr:fic* 

Presjure 

(HivqJ 
(in  HS9) 

Average 

deter 

Tests. 

CTD 

(R) 

St  set 

5*s 

Velocity 

(til 

(ft/WC) 

of  us 
Soaoieo 
at  ST? 
(Veiistd)) 
(dsef! 

Vol. 

f'to^ate 
it  Stic* 
(Qs) 
(BCTHJ 

Vol. 

rloarate 
it  ST? 
(Ssto) 
(SCTH) 

Iso- 

Kinetic 

(J) 

1 

1 729 

641.3 

8.77 

341.3 

NA 

NA 

na 

NA 

Nfl 

2 

8.740 

641.3 

3.73 

344.3 

33.323 

3.432 

9.726-85 

4.236*93 

141.63 

0.310 

641.3 

8.37 

346.3 

37.333 

3.133 

1.82S-96 

4.  *96-93 

184.33 

-a.  as 

641.8 

8.39 

346.2 

33.631 

3.264 

1.343-36 

4.  *66*93 

109.-2 

a.  a** 

6*1. 3 

8.69 

333.6 

39.133 

18.623 

1.036*96 

4.496-93 

107.71 

5 

*.363 

6*1.3 

8.62 

332.6 

39.643 

12. 336 

1. 036-96 

4.326-83 

106.37 

/ 

a.  333 

641. 3 

8.31 

333.4 

39.222 

16.643 

1.8S-96 

4.386-95 

110.31 

3 

*.343 

641. 3 

8.69 

334.4 

39.333 

19.662 

1.346-96 

4. 466*95 

109.32 

2 

8.346 

64  i.  3 

8.31 

333.5 

39.149 

22.417 

1.836-96 

4.-56*93 

103. 63 

.3 

*.363 

641. 3 

3.63 

336. 7 

39. 634 

24.632 

1. 366-46 

*.336*93 

107.32 

M 

8.363 

6*1.3 

8.63 

337.3 

63.322 

27.635 

1.376*96 

4.586-93 

107. 73 

:  z 

8.368 

6*1.  + 

a.  63 

333.6 

63.694 

31.329 

1.376*96 

4.61E-93 

109.65 

13 

3.369 

641.3 

a.  63 

333.  7 

53.6=2 

34.141 

1.37E-96 

4. 516-93 

109.33 
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7  ,  • 
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TABLE  S.3  (continued) 


VCST  THT  3Jta  THT  2  *7-:*c-io 


Saocrt  Data:  ■  9f-.rair-37 


Su 

Water 

Prcaa 

Stadt 

Water 

Pmoa 

StiCX 

Siaolinq 

Code 

Water 

feta- 

Taos. 

Teat:. 

Tenc. 

Two. 

Ton. 

Te»o. 

Tiaa 

Tiaa 

Rawing 

WtBT* 

Vacuua 

« 

#1 

>2 

a 

*1 

«2 

(am) 

(24  or) 

(litar) 

Setting 

(in  Haj 

(0 

(Cl 

(CJ 

(FI 

(F) 

(F) 

I 

Start 

131 

3228. S5 

3 

12 

a 

154 

S4 

149 

289.2 

122.2 

r 

j 

122a 

3235.3 

3 

IS 

re 

155 

a 

121 

212.2 

ia 

2 

:a 

1631 

5213.  -5 

3 

IS 

3 

IS 

a 

122.2 

212.2 

ia 

4 

12 

1636 

3212. i5 

3« 

IS 

2a 

157 

a 

122.2 

214.5 

la 

; 

29 

ISIS 

3223. 45 

3 

13 

J7 

157 

34 

124.5 

214.5 

is.  2 

3 

2 

1S22 

522C3 

34 

21 

3 

IS 

54 

125. 4 

212.3 

132.2 

7 

21 

1523 

9223.3 

38 

21 

3 

IS 

34 

IS.  4 

212.3 

132.2 

: 

1S25 

5224.3 

29 

23 

59 

154 

a 

123.2 

289.2 

ia 

3 

•4 

1644 

3223.24 

a 

•m 

58 

142 

84 

148 

239.4 

IS.  2 

.9 

45 

1553 

3243.3 

a 

58 

144 

a 

144 

231.2 

135 

1 

:a 

1S3 

3243.3 

34 

22 

SS 

145 

a 

144 

22 

ia 

2 

c* 

«»** 

1738 

3234.21 

73 

22 

149 

55 

125.5 

289.2 

126.2 

- 

•a 

1735 

?H57.- 

55 

2 

2 

IS.  3 

s 

Siucie  Voluaa 

(liter1  • 

—  > 

3.3 

isno  2urac:cn 

(uni  — • 

S3 

feta- 

Water 

PrtJCa 

StiCX 

Water 

Prcce 

StiCX 

weer 

Vacoua 

Teoc- 

Two. 

Taaei. 

7e»c. 

Two. 

Two. 

5*c::na 

(in  r3) 

(c; 

<c: 

(CJ 

(r: 

(FI 

1  r) 

Sveraae 

52.  * 

' 

S.J 

•^3  * 

34.2 

1£2.  •* 

225.2 

liniaua 

73 

\2 

142 

34 

32 

22 

152.2 

Waj i  aua 

S5 

2m 

z2 

157 

35 

149 

214.5 

155.2 

576 


TABLE  5.5 

FiaO  DATA  FDR  TEST  5 

WDIFIcD  ,1E!H38  5  ON0  VGST  TEST  DATS  aDWWY 


-  nee  -  sifpcst 

2.  TEST  AH  CESXSMJna  -  TEST  3 
2.  TEST  CfiTt  -  i5-13ee-0S 


OflTO  OE33IPTICH 

wdifib  .«md  ; 

uncr 

IS 

Value 

Units 

Value 

d  1 

Units 

” 

mmm 

— 

— 

4.  Tim 

Stan 

Tiae(s) 

329 

firs 

925 

hrs 

hrs 

•in 

Fimsfi 

Duration 

Tiaeif) 

T 

1020 

a 

hrs 

nn 

IBS 

50 

—  Total  Ntiacer  of  Saaoiinq  Points 

NP 

12 

2 

6.  .leter  Calibration  Factor 

r 

0.334 

NO 

7.  Orifice  Caiicration  Factor 

Ha 

1.512 

NO 

3.  Nozzle  Soeeificatione 

Oianter 

Prea 

On 

0.25 

in 

5 

BB 

fln 

2.41E-04 

ftZ 

NO 

.  Pitot  Tuse  Coefficient 

Ca 

0.501 

NO 

10.  iwr an  On  f ice  Pressure  Oreo 

Hava 

0.323 

in  H23 

NO 

11.  Voluae  of  Dry  Gae  Saaoieo 

Va 

21.725 

**T 
•  »w 

40.213 

liter 

12.  >^*race  Sae  dieter  7**cerature 

Ta 

352.7 

5 

223.2 

K 

12.  Sawetnc  Pressure 

Pb 

20.25 

m  Hq 

753.5 

m  Hq 

I*.  Static  Stacx  Pressure 

Sq 

0.35 

in  HS2 

14.2 

im  H22 

1—  Absolute  Staot  Pressure 

Ps 

3.23 

in  Hq 

763.5 

..Hq 

IS.  Voluae  of  Saa  Samira  (Stamaro) 

Vestd 

20.452 

SC? 

40.025 

liter 

17.  Voluaer  of  Atttr  Collect*!  in 

laoinaert  aw  Silica  S»1 

vie 

323 

*1 

ftt 

12.  Volant  of  Hater  Co  11  act *0 

3aaca  on  Saturates  Ccnaitions. 

Vic* 

527 

Ml 

m 

13.  Voiune  *4 ter  V&eor  Conosnsod 

in  leeirajers 

*«c 

23.47 

SC? 

m 

■oium  Hater  Vtocr  Carwensnj 
in  Silica  Sal 

Vntg 

0.42 

SC? 

M 

.  '  t 

—>  -  .  S  L  J 


677 


TABLE  5.5  (continued) 


21.  Percent  femurs  by  Voluae 

amt 

£.<6i 

NR 

Percent  femurs  by  Saturation 

amt' 

£.415 

22.  fel*  rr action  of  Sry  Soa 

rta 

3.4323 

m 

24.  Sas  Analysis 

Average  222  bv  Voiuee 

cz 

7.  S3 

X 

m 

Averaqe  32  by  Voiue* 

32 

S.S3 

5 

ho 

Averaqe  □  by  Voluae 

’22 

3.23 

X 

m 

Average  re  by  Voiuae 

re 

22.23 

X 

ho 

22.  2ry  fel ecu! ar  Ueign:  of  Sloes  Sas 

fe 

2S.ua 

Ib/lb-wle 

HO 

25.  feiecuiar  Ue*gftt  at  Siacx  Ccnoiiions 

1*3 

22.30 

Ib/lb-soie 

m 

27.  Average  Slant  Teecerature 

Ts 

648.6 

3 

260.3 

K 

22.  Average  Slant  Gas  Velocity 

Vs 

So.  73 

ft/sec 

29.3? 

M/sec 

29.  Staot  Area 

As 

736.3 

so- in 

3.  *25 

so— 1 

23.  Actual  Sloes  Gas  riewace 

us 

1,224, 117 

ACrr! 

24,234 

AC* 

21.  > y  Slacx  uas  "lewats  (Standard 

Gssca 

427,146 

SCTrl 

12,230 

SC* 

22.  Iso  *  Kinetic  3ate 

101.3 

X 

NO 

.  Aeicnt  of  "ilteraole  Particulates 

*n 

41.2 

*9 

HA 

24a.  Part;  came  2ancsntraf.cn 

2.3SE-39 

lb/DSEF 

HO 

lac  stanaara  conaif.onsj 

1.22 

jn/OSCE 

M 

3.J2I 

gr/CSC? 

HO 

*7.772 

J9/CSC1 

HO 

24b.  Jartimate  Concentration 

Cs&SCS 

2.112-49 

lb/ OS? 

HO 

(car-ectra  to  SX  cayceru 

1.41 

■e/Coi? 

HO 

3.322 

gr/CSCr 

HO 

*9. 773 

W/CS21 

NO 

24c.  Particulate  Concent  ration 

CsicSC 2 

a.  7IE-39 

Ib/SS? 

NO 

(cornecw  :o  125  carwn  diomce/ 

2.14 

^/cs? 

NO 

3.323 

jr/DS? 

NB 

75.431 

w/DSCI 

HO 

22.  Pollutant  Un  Aate 

3W 

1.206-33 

lbs/ hr 

HO 

£1.4 

3/ hr 

HO 

S12S 

gr/hr 

HO 
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TABLE  S.S  (continued) 


l€7E3  301  caJSfiflTia  94-0*e-56 

.  3np5S-urs  33.21  %tar  3o*  Mo.  2S77/671 

.sad  YertT57  5 


Orifice  <  ■  ■  Taeoratur*  -  1  ) 


Nano. 

Sas  Volme 

Dry  Sas  .freer 

Setting 

Oaf  trim  iiMcitr  OanrsKt 

Inin 

Outlet 

»vg 

Tiae 

iH) 

(V*i 

(Vd> 

(t»J 

(tail 

(tea) 

(td) 

(8) 

(Ha> 

in  H29> 

tft:i 

<f*2) 

(F> 

(FI 

(F) 

IF) 

(«n)  (Yu 

(in  H201 

8.3 

«.918 

1373 

78 

32 

71 

75.3 

11.43  8.978162 

1.468641 

1 

3.085 

1317 

78 

38 

7* 

81 

8.33  8.373165 

1.519833 

•> 

18.313 

13.429 

7a 

132 

7a 

29 

12.22  8.992974 

1.592239 

4 

18.388 

18.337 

78 

187 

32 

94.3 

8.76  1.319894  1.329942 

6 

18.387 

13.212 

71 

119 

84 

84 

7.17  8.989466 

1.572223 

3 

18.313 

18.  144 

78 

118 

88 

98 

5.27  1.319979 

1.337994 

flvg - •  3.992533 

1.512353 

Ca.l3RfiT 

:cn  of  r 

TYPE  PITOT  71EE 

94-}*c— 16 

(Jsea  ■'or 

:  ico*  3 

sta 

*3*-*yp» 

Pitot  TuO*  ID. 

■  Pitot 

Pitot 

:  8  y 

Pitot 

Tuct 

Tuo» 

Tus> 

<P> 

(P) 

(Co) 

Sta  Pitot  (Co) 

Tat 

i 

1 

3.36 

8.79 

8.834 

8.79 

Tot 

5 

A 

8.37 

3.38 

8.797 

Tat 

3 

I 

8.33 

8.32 

8.786 

Bar.  Pressure 

Tax 

4 

I 

8.38 

8.32 

8.726 

a-m 

(Wg  <Ca# 

for  Proa* 

I  — > 

8.891 

aas  Taao  r! 

176 

T«t 

1 

Y 

NOT 

NOT 

sjra 

T*8t 

2 

Y 

W 

EK8 

Tat 

3 

Y 

S 

IS 

oa 

T  at 

4 

r 

ESI 

Svg  iCo) 

for  Proa* 

Y  — f 

ca 
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TA8LS  5.5  (continued; 


S3IS71SE  SW  XUZJLSA  'ilSi T  jTzSHIH VZZH 
(fill-in  data  at  tan  arrow! 


Tot  Sate 
fttport  3ata: 

15-Dte-rG 

C-ian-57 

Stan  Tan.,  Dry  3uib  (Fi 

—  •> 

185 

Stan  Tog.  ,  3ulb  ir) 

- > 

193 

Sartaterte  Prwsure  (in  of  Hqj 

- ) 

sa.2 

Saturatea  .£9  Vacc r  Pr-ssure 
at  a«t  SuiS  'fotraturt 
(f~oa  Jtoar  Prwsurs  Oiart; 

17.37 

Vaoor  Pnwsur*  or  H29 
at  Stan  Ccnaiticrw 

17.37 

floistur*  Cantant  in  Staex,  icm) 

8.3541113 
So.-.  IX 

CC2  m  t  (Orsac  of  ?ryita/ 

- . -  . 

a 

2  :n  X  (Great  of  rryiztl 

- , 

s 

N2  :n  X  (0reat  of  rr^xiei 

—  F 

So 

CO  in  X  (Great  of  rrj j:*i 

- - 

a 

Dry  .Xoleeilar  iiotgit.  (Ha: 

30.  S3 

a«  .loieciiar  Joisr.t,  ’.'Si 

22.32 
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TABLE  5.S  (continued) 


OKTIflL  3T5C<  TEST  MTfl  Snort  Bata; 

33-JATT-37 

(fill-in  data  aaHurd  by  arrows) 


1  -> 

Facility 

NCSC 

2  -> 

Location 

Suifport,  Hissisuppi 

a  — > 

Dear  iter 

4 

Tost 

Psrsowwi 

Jung 

J vergers,  Sasxo 
3as«o 

Bwia 

4  -> 

Test  Data 

13— 2*c-66 

3  -> 

Sun  ItlKWr 

TEST  3 

&  -> 

Stacx  Oia  (in.) 

23 

Stacx'  Area  (in21 

w 

786.23324736 

7  -) 

Saaole  sox  Kuocar 

it 

&  — > 

.teter  3ox  ffcnoar 

11 

9 

Orifice  Calibration 

(Ha) 

!. £123639723 

Id 

Sas  Ntttr  Cal.  Factor 

or) 

0.2925332472 

11 

Pitot  Constant  (Proo*  X) 

<Ca) 

f.  8006311727 

Pitot  Constant  (Proa*  Y} 

(Co) 

S3 

12  -> 

Sir  Teweratur*  (FI 

63 

12  -> 

Hater  Twenraturs 
(Fanremeit) 

(Ta» 

24 

14  — > 

Preiia.  Stack  Two. 
iFanrwneit) 

(Ts) 

184 

12  -) 

Sarowtric  Pressure 
(in.  of  Hg) 

<Pb) 

23.25 

IS 

Hoi  it  ore,  Psswad 

(Bm) 

3.2541113277 

17 

Hoi.  bright,  Dry 

OK) 

29.32 

ia 

Hoi.  iio t  gilt,  Stack 

Oh) 

22.J2144YA46 

19  -» 

Hittr  Pressure 
(in.  of  Hg) 

(Pa) 

23.23 

29  -> 

Slack  Pressure,  Static 
(in.  of  seat 

(Pg) 

i,35 

631 


TA8LE  5.5  (continued) 


21 

Slide  Pressure,  Absolut*  IPs) 

(in.  a/  Hgj 

23.23 

22 

K  Factor  (H  a  X  t  ?) 

OO 

1717532353 

23  -> 

R*r*renc*  3 
(in.  af  r£3) 

<P*v<3> 

1.2157 

2* 

fta;l*  Dia  (Calculated) 

3, 2232915236 

25  -> 

Nozzl*  Oia  (Actual) 

(On) 

3. 25 

25 

Nozzi*  Area  (fl2J 

(An) 

9.3M2W5a*S 

£7  -> 

Nozzle  Mu*o*r 

•2 

23  -> 

lean  Sat*  (81Sin  Vacuua) 

Initial  (ft2/am) 

*.« 

Final  (ft3/*in) 

9.  Ml 

2?a  -> 

Filtar  'Jtignts 

Mo. 

s  -  a 

(qra»s) 

Final 

3 .5*65 

Initial 

3.5353 

Biff. 

4.3*12 

£2b  -i 

No. 

M 

Final 

Initial 

Biff. 

EHfl 

^  —  j 

VCSr  Tena* 

Term  _ 

T/Oar  _ 

22b  ■— v 

VCST  Tsru* 

Term  ___ 

T/Ciar  ___ 

23c  — :• 

'TOT  Terajt 

Tena*  ___ 

T/Ciar  _ 

22a  — ■ 

Moisture-iaoinser  U 

*1 

323 

21b  — ! 

•  .Noisture-iaoincer  *2 

si 

233 

21c  — > 

Moisture-iaainqsr  13 

■i 

I 

21  d  — t 

1  Moisture-Silica  3*1 

Final 

£33.2 

Initial 

129.** 

Biff. 

1.36 

21*  — i 

Roistur*-7ctal 

(■1) 

1122.36 

(nciudinq  Ma£H) 

(*1) 

OT.OS 

No t st ure-iat urat i  cn 

(*i> 

537 

21  -t 

Saanie  Ccntatrwrrs)  Ha. 
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TABLE  5.5  (continued) 

5TSQ<  TE7  MT»  7E7  5  lS-Oec-ue 

Stoort  Oat«:  C-jin-57 


Su  Orifice  .Veter 

Veter  Pitot  Pressure,  Teeoeratur*  Stscx 


Travers* 

Point 

tar 

Ti» 

(am) 

Clods 

Tina 

(24  iir) 

Staging 

(Va> 

(ft2  ) 

Pressure 

(PI 

(in  H29) 

<H> 

(in  of 
Desire 

r£9) 

Serial 

Jry  3es  Veter 

(F) 

inlet  Outlet 

Vacuus 
(in  Kq) 

Oven 

Teao. 

(FT 

lacing 

Teao. 

(FI 

Teao. 

(Ts> 

(FI 

C22 

(SI 

02 

(S) 

[ 

7 

SUrt 

929 

495.224 

9.94 

9.37 

9.72 

73 

79 

7.7 

219 

44 

137 

3.9 

5.9 

2 

a 

5 

925 

497.9 

1.1 

9.79 

a.  34 

24 

71 

9 

299 

42 

135 

7.9 

3.3 

3 

i 

19 

939 

419 

1.15 

9.32 

9.33 

92 

74 

9.2 

249 

44 

189 

7.5 

3.5 

* 

19 

15 

923 

412.1 

1.2 

a.  23 

a.  3i 

199 

77 

9.3 

223 

44 

137 

5 

11 

29 

949 

415.9 

L25 

9.99 

9.75 

197 

31 

19.5 

223 

43 

139 

3 

12 

25 

945 

418.7 

1.2 

9.33 

9.21 

119 

34 

19.2 

253 

43 

139 

7 

l 

29 

1999 

421.5 

9.92 

9%  GO 

9.7 

99 

39 

3 

259 

59 

137 

3 

2 

25 

1995 

9.93 

9.37 

9.71 

193 

21 

8.4 

223 

-w 

139 

7.5 

7.3 

4 

3 

49 

.aia 

42S.8 

9,94 

8, 37 

9.72 

193 

92 

3.5 

253 

53 

137 

a 

4 

45 

1915 

429.1 

i.aa 

9.77 

9.32 

112  • 

92 

5.5 

249 

52 

137 

i 

s 

59 

1929 

421.2 

1.2 

9.93 

9.29 

113 

oc 

11.2 

259 

137 

3.9 

7.3 

2 

a 

3 

1325 

*24,3 

1.92 

9.72 

9.73 

129 

73 

9 

253 

54 

137 

.1 

0 

38 

1929 

*37.3 

9.99 

ie9 

ii  ns  Duration 

4in»  — 69 

as  uaaoie  Vol  (fiu! 

(V«j  —t 

01.723 

Pitct 

Orifice  Veter 

Sticx 

Pressure 

Pressure,  Orv  7is  Veter 

Oven 

iaomo 

Teao. 

(in  H291 

(in  of  H29)  Teao.  (FT 

Vacuu* 

Teao. 

Tea  a. 

(Is; 

02 

•02 

(P> 

(H)  (7*1 

(in  rig) 

(F) 

(FT 

in 

:si 

(S) 

Average 

- >  1. 336 

9.223  93.7 

9.23 

251.7 

48.3 

167.  * 

7.3 

3. 3 

Vimaue 

- ‘  9.923 

3.  799  '3. 3 

7. 79 

230.3 

*2.3 

135.3 

7.3 

3.5 

Vexisru* 

- >  1.099 

a.  999  123. 3 

11.23 

253.3 

53.3 

138.3 

3.3 

7.3 

684 


TABLE  5.5  (continued) 


waina  perno  5  cslclots  cots  test  j  •  r«t  o*t»:  ls-awas 


ftoraq# 

Raourt  Data: 

Voluo 

95-Jair47 

Awraqf 

Awagt 

Pi»r*5« 

btmriqa 

Stack 

of  its 

Mil. 

Vol. 

Pitot 

Staex 

Qnfia 

Nate* 

So 

Saaoicd 

FloHPita 

Flcwata 

Prtnur* 

Two. 

Pmsurt 

Too. 

Velocity 

it  57P 

»  atacx 

it  STP 

Iso- 

(Pavq) 

(TsJ 

(Haw) 

(Tn> 

(r*l 

(Va(std)) 

(3s> 

(Qstd) 

Kiiwt;c 

(in  KES) 

<R) 

(in  *29) 

(R) 

(ft,/ sac: 

(dscf) 

(HOT) 

(STri) 

(X) 

1 

HIM 

646.3 

9.72 

554.9 

MO 

NO 

NO 

NO 

NO 

■3 

1.929 

645.5 

9.73 

555.3 

66.215 

2.959 

1. 136+46 

4.546*45 

33.34 

3 

1.363 

646.3 

9.31 

553 .2 

67.359 

4.124 

1.296*46 

4.536+45 

85.55 

4 

1.358 

646.3 

9.34 

544.3 

63.344 

7.151 

1.225*46 

4.496*45 

«  ^ 

5 

1.123 

647.2 

9.86 

545.4 

73.316 

9.855 

1.546*46 

4.466+45 

97.33 

6 

1.144 

647.  ♦ 

9.37 

545.7 

73. 449 

12.542 

1.546-46 

4.466*45 

99.19 

7 

1.139 

547.3 

9.34 

546.3 

63.418 

15.223 

1.256*46 

4.455-45 

100.15 

a 

1.386 

647.5 

9.3 3 

543. 5 

63.755 

13.995 

1.216*46 

4.576-45 

191.51 

i 

L  373 

647.4 

9.32 

549.5 

63.525 

29.994 

1.216*46 

4.546*45 

99.55 

19 

1.971 

647.5 

9.32 

5*9.3 

63.555 

22.456 

1.216*46 

*.  546*45 

93.36 

11 

1.392 

647. 2 

9.35 

*?-•  2 

63.391 

25.992 

1.226*46 

4.536-45 

99.13 

12 

1.386 

647.5 

9.35 

555.7 

63.639 

27.312 

1.516*46 

4.576+45 

99.34 

1.386 

&47,  *♦ 

dm  23 

555.7 

63.  735 

59.452 

1.21£*46 

4.576+45 

190.55 

685 
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TABLE  5.3  (continued) 


*57  te?  Mia  ~  5  is-oac-96 


Stoort  Dat*:  B-j«-37 


Saauiing 

(uni 

Clock 

(24  rtr) 

Gas 

4 rcer 

Swaing 

(liter) 

Retar 

■•ter 

S*ttinq 

Vacuus 

(in  rig) 

4*ter 

Teoo. 

ts 

(Cl 

Prw» 

Two. 

<1 

(c: 

Stack 

Tew. 

42 

(Cl 

«*ter 

7«c. 

ts 

(F) 

Prvot 

Teao. 

*1 

(FI 

Stacx 

7m. 

*2 

(FI 

1 

start 

325 

3.; 

26 

15 

145 

26 

22 

222 

197 

2 

« 

923 

4.71 

34 

23 

18 

149 

25 

54 

233 

135 

3 

IS 

925 

9.5 

34 

21 

18 

154 

87 

64 

239 

139 

k 

15 

943 

14.  ■» 

34 

a 

19 

152 

86 

66 

237 

187 

€ 

29 

1300 

19.3 

26 

12 

19 

148 

37 

66 

£29 

;a9 

i 

o« 

1335 

24.5 

22 

12.5 

31 

<rn 

37 

7® 

236 

189 

7 

3i 

1313 

23.6 

25 

12 

a 

152 

86 

73 

337 

187 

3 

r«r 

1315 

25 

85 

12.6 

23 

156 

87 

68 

313 

189 

3 

-a 

1323 

23.29 

*5 

24 

31 

151 

86 

79 

234 

187 

13 

»5 

1325 

*2.25 

40 

24 

21 

151 

86 

73 

234 

137 

U 

S3 

1343 

44.  15 

40 

25 

2 

152 

26 

72 

236 

137 

12 

e* 

1345 

-3.22 

*0 

23 

22 

154 

86 

72 

209 

157 

1- 

63 

1353 

43.  -1 

rs 

151 

37 

■p 

234 

189 

AS 

3i*oi«  Joiua* 

(heart  - 

- 1 

-3.21 

hrt?  Jurar.an 

ain>  — * 

£3 

tota- 

4eter 

Arose 

Stacx 

aeter 

Fro  Be 

Stacx 

seter 

Vacuus 

7«o. 

Te*o. 

7e*o. 

7e«o. 

7em. 

7e*a. 

Setting 

(in  rig) 

(Cl 

(Cl 

(Cl 

(F> 

(F) 

(FI 

Average 

:  a. ; 

18.2 

23.2 

1  e »  ? 

26.2 

a.  6 

234.5 

1S7.  - 

.llntaua 

-« 

12 

13 

145 

25 

22 

292 

185 

laxisua 

26 

r*c 

2 

156 

37 

71.6 

312.3 

188.6 

686 


TABLE  5.6 

FIELD  DATA  FOR  TEST  6 


xai FI23  «r JED  3  PW  'AST  THT  DOTS  SUAOAY 


..  *3C  -  sulfpckt 

2.  TST  fW  SSiacriW  -  TEST  a 
1  TEST  DATE  -  !5->c-3fi 


ORTA  0E33IPTICM 

10 

WOIFIED  HETHGO  2 
Vain*  Units 

VEST 

Valua 

Units 

*.  Tlm 

Start 

rimsn 

Duration 

Tiaais) 

Tiaaif) 

T 

11*5 

1525 

a 

hrs 

hrs 

am 

1159 

1212 

S3 

hrs 

hrs 

am 

3.  Total  Nuactr  of  Saaoiinq  Points 

f® 

12 

2 

S.  Hater  Calibration  'actor 

Y 

4.  S3* 

no 

7.  Crtricr  Calibration  ractor 

Ha 

1.612 

m 

3.  Node  Sooc.fi cat  ions 

Oiaaettr 

Atm 

On 

An 

4.23 

3.4lE-i* 

in 

ft2 

a 

NO 

- 

.  *  Pitot  Tut*  Coefficient 

Ca 

8.341 

NO 

12.  Avar an*  Grifica  Prsssurs  Oreo 

Havg 

1.493 

m  i2D 

NO 

11.  Vo  1  uju  of  Dry  Sas  Staolea 

V« 

a.  223 

f*2 

S*.  433 

liter 

Avarice  Sts  Hater  l«ariiur« 

Ts 

252.3 

S 

255.2 

K 

12.  Sarcattric  Pressure 

y 

Pb 

a.  cs 

in  Hq 

7E3. 3 

at  Ha 

14.  Static  Stacx  Pressure 

a.  32 

«  HcO 

12.2 

9  HcO 

13.  Aesoluta  Stacx  Pressure 

Ps 

23. 23 

in  Hg 

763.3 

at  Ha 

IS.  Uaiiwa  of  Cm  Staoled  (Stanoaro) 

VNstd 

a.  233 

SC? 

5*.7c5 

liter 

17.  Volua*  of  Uttar  Coilartrt  in 
lasinqBrs  and  Silica  3*1 

Vic 

1*13 

ai 

HA 

16.  Voluat  of  Uttar  Calloetsd 

T-'tnd  an  Saturates  Cons  it  ion*. 

VI CJ 

12*3 

al 

NO 

15.  'follow  Uttar  Vaoer  Cancans M 
in  iaoinqars 

Vm 

*7.21 

SC? 

NO 

Voiiaw  Uttar  Vaoor  Comers*! 
in  Silica  Sal 

Wtq 

4.27 

S7 

NO 

687 


TABEL  5.6  (continued) 


2!.  Peccant  Soistur*  by  Voiwm 

9m 

S.35X 

m 

Ptfeatt  floistwi  by  Saturation 

3m' 

57.o3t 

22.  Mia  Fraction  or  Dry  3a* 

Fea 

2.4237 

NA 

24.  Sas  Analysis 

tariff  C22  by  Voluan 

02 

8.20 

* 

m 

NA 

Avtrag*  32  by  Voiua* 

(2 

5.30 

* 

m 

NA 

(Wag*  O  by  Volta* 

C3 

2.20 

i 

NA 

(Wag*  HS,  by  Voiuaa 

« 

86.18 

x 

NA 

25.  >y  Nolecuiar  mizr.t  cf  Stacx  Sas 

W 

22.2 

lb/  Ib-w  it 

NA 

S  Noieciiar  a*ignt  it  Stic*  Ccncir.cns 

IH 

22.  sa 

Ib/lb-soie 

NA 

27.  Average  Slacx  Tesceratur? 

Ts 

M.G 

3 

383.2 

K 

23.  Average  Stic*  Sas  Velocity 

V* 

83.49 

“/sec 

25.53 

a/ sec 

2S.  Stacx  m rea 

As 

736.2 

so- 1 in 

3.955 

so-* 

22.  Actual  Stic*  3a*  -karate 

Os 

1,  *75,253 

PCrH 

•1,782 

hCIH 

21.  Drv  itacx  Gas  r':orit*  (Stincare) 

Sssca 

515.231 

STri 

14,532 

SEW 

22.  Iso  -  Kinetic  Fact 

121.7 

t 

NA 

.  Aejgnt  li  Filter aol*  Part:  routes 

.%» 

*4.1 

»9 

NA 

i*a.  Parttcaiitt  Concentration 

Cs 

2.53S-09 

Ib/CSd 

NA 

(at  standard  conditions; 

1.22 

ea/DSCF 

NA 

2.819 

?r;CSCF 

NA 

43.210 

eg/OSCM 

.NA 

240.  Particulate  Concentration 

Cs<k 

2.572-89 

k/CSC* 

NA 

( correct *q  to  at  oxygen; 

1.21 

ag/CSEr 

NA 

2.219 

gr/CSCF 

NA 

•2.724 

w/CSCI 

.NA 

24c.  Particuiate  Concentration 

C*12X 

4. 32c —99 

ib/csr 

.NA 

(corrected  to  '.21  taroon  bioxise; 

1.33 

*0/ DSC? 

NA 

2.323 

jr/DSCF 

NA 

64.515 

■g/DSCI 

*4 

25.  Pollutant  lass  Fate 

PW 

1.38E-J3 

Ibvhr 

NA 

827.5 

g/hr 

NA 

9684 

gr/hr 

NA 

688 


TABLE  5.5  (continued) 


*75  3CX  GU3SATIW  *-3teH6 

.  Prwsiirt  3131  Mrtfr  Sox  Mo.  377/679 

(Jsfd  fori  1ST  S 

Cnfic*  (—  ■■■  TMporitur*  —  ) 

too.  in  Voiu at  Dry  in  flttfr 


Srti'.ro  ?rrwci  iuclrr  Stftrfne*  Ini  ft 


(10 

(Vu 

(VO) 

<t»l 

<tdi> 

(tn  r28) 

<ft3) 

(ftj) 

(F) 

!F) 

•.5 

4.319 

5.97; 

79 

as 

t 

IX 

3.337 

79 

36 

2 

10.S19 

10.  -23 

79 

192 

4 

19.396 

19.357 

79 

187 

9 

19.997 

19.312 

71 

119 

a 

19.919 

19.144 

79 

119 

ca.;3wr:w  gf ’ot  typs  pitot  ruse 


U*W  4oriit27  a 


Sta 

•5*-7ypt 

Pitot 

Pitot 

Pitot 

Tuoa 

Tufif 

root 

(P) 

(P) 

(Co) 

r«t  ; 

i 

9.55 

9.:; 

9.334 

r»«  » 

i 

9l57 

9.36 

9.777 

r«t : 

i 

9.53 

9.32 

9.  rac 

T  «t  4 

X 

9.53 

9.72 

9.736 

9*1  <Ca> 

for  Pro* 

I  — ) 

9.391 

1 

7 

WT 

MOT 

SIS 

nt 

Y 

» 

IX 

eps 

1 

7 

USE 

USE 

EPS 

<• 

r 

EPS 

Pvf  (Cw 

far  Proof  1 

— i 

EPS 

Out  1ft 

Tiaf 

(too) 

(to) 

(9) 

(Hi) 

<n 

<f> 

(»m  (Yu 

(in  riffl) 

71 

75.3 

11.43  9.973162 

1.4035*1 

74 

31 

6.65  9.973165 

1.519355 

73 

99 

12.33  9.992074 

1.693339 

32 

94.3 

175  1.919099 

1.529942 

64 

84 

7.17  1  989465 

1.673233 

36 

96 

137  1.919979 

1.637994 

9*1  —■>1393553 

1.513653 

84-vfc-56 


Pitot  fact  ID. 
I  4  Y 


Std  Pitot  (C ai 
199 

Sir.  JfHurt 
3146 

in  In  (FI 
175 


689 


TABLE  5.5  (continued) 

WIS7USE  MO  <l£SLAa  l*13H7  j£TEyiI>tf,TIO< 


(fill-tn  data  at  *acn  arrt*l 

Test  3ate: 
Swots  flat*? 

lJ-3ec-56 

©■Jar-37 

5taa  Tew.,  Zry  3uib  (F» 

- >  IBS 

Stac*  7cm.,  an  3uib  if) 

- >  IBS 

lar3«ttr:c  Pressure  (in  0/  Hqj 

- >  3.  a 

iaturatso  n29  Vaoor  Pm5ur? 

at  tim t  3tub  'csweraturs 
(Fro«  Vaoor  Pressure  Chart ) 

- -  17.  ■* 

Vaoor  Pressure  of  rg 9 
a:  jtacx  Conoitiens 

17.  i* 

Moisture  Cantarrt  m  itacx,  (Swsi 

3.573^0* 

V.iZi 

^  1J*  *  iCr54t  0^  -rryitff 

“ 7.a 

32  in  i  (Crsa:  a/  fryitti 

a-a 

“C  ;n  t  (Crsat  tf  .-rvt:*f 

-  B5.i 

33  :n  t  (Orsat  or  f-/\zn 

-  3 

>7  rtoieciiar  »ci cr.:,  ■:*»g} 

25. -3 

-et  loiectiar  «i#i;flt.  (,«s> 

22. -5 

690 


TABLE  5.5  (continued) 


wina.  sTsa  test  arra  i wt  3at«: 

■  «-;»-37 

(fill-tn  oata  »an<«r1  Sy  arvtnJ 


1 

— >  Facility 

NGC 

2 

Location 

Suifporc,  Hississicpi 

3 

~  >  Operator 

a 

7#st 

Parsonrai 

Jung 

Saiko 

SasM 

Suaia 

* 

Tut  Data 

l«-j*e-66 

3 

—>  Pun  .%a«»r 

in:  & 

6 

— ’  Stacx  Oia  (ia) 

Stacx  Area  Und) 

(A) 

3a 

706.3^34796 

7 

— >  Saaoia  Sox  Himotr 

»t 

a 

Hoter  Sox  f* uaoar 

11 

9 

Crific*  Calibration 

<HU 

1.51266^733 

13 

Sa<  “rear  Cai.  Factor 

(Y) 

9.9936332*73 

1’ 

Pitot  Constant  (Proe*  1) 
Pitot  'Constant  (Pne*  /) 

(Co) 

Co) 

9.3996911727 

LAP 

12  Air  7f*»ratur*  (D 

69 

12  —  Htter  ranoricurt 

'Fmrwuitl 

(T« 

199 

1*  - 

“l  Prsna.  Stacx  ***o. 
(Fanremait) 

(Ts) 

197 

'.3  —>  Sarewme  Pressure 
via  of  Afi 

<Pt5> 

39.25 

IS 

Hoist ore,  Assuan 

<&*< 

9.3762334993 

17 

Hoi.  'Aaiqnt,  Dry 

(M) 

a.  49 

ia 

Hoi.  Uai^nt,  Stacx 

<Hs> 

22.363623162 

19  - 

>  Xeter  Pr*siur* 

(ia  of  ‘Afi 

(P^ 

3. 25 

:a  - 

>  Stacx  Press urs,  Static 
(ia  of  -69) 

(Py 

9.32 

691 


TA81E  5.6  (continued) 


a 

Stack  Pressure,  Absolute  (Pi) 

(in-  of  Hgl 

29.21 

22 

K  Factor  (H  *  K  t  P) 

(X> 

9.8338322373 

23  -) 

Seference  P 
(in.  of  P22) 

(Pava) 

L39 

24 

Mode  Oia  (Calculated) 

12390221382 

23  -) 

Nozzle  Oia  (Actual) 

(On) 

3.23 

2S 

Nozzle  Area  (ft2) 

(ft w 

9.3992298848 

27  -> 

Nozzle  Nuaoer 

12 

a  -> 

Leak  fate  (813in  Vacuue) 

Initial  (ftaVsin) 

9.391 

Final  (ft2y'«in) 

9.393 

22a  -) 

Filter  Ueipits 

No. 

S  -  2 

(jraes) 

Final 

9.8429 

Initial 

9.2538 

Oiff. 

3.3441 

as  -> 

No. 

m 

Final 

Initial 

3iff. 

EHR 

■a a  — ) 

'AST  Ttrujr 

7*f** 

T/Oar 

:a&  — * 

VQS7  7*ra* 

Ttfu* 

7/Oar 

:ae  —  > 

VCST  Tew* 

7wm 

T/Oar 

2ia  —  > 

No  sture-iaoinatr  41 

il 

1928 

21  d  —  > 

Noisture-iaoineer  *2 

ul 

233 

21c  —  > 

Noisture-iaoirraer  «3 

il 

9 

-id  — ) 

Nouturr-ailica  3ei 

Final 

13?. Jl 

initial 

138.3821 

Oiff. 

12.1473 

21c  — ) 

Noiiture-Total 

(el) 

1313. 1473 

(ezeiudimj  X »CM) 

(el) 

1913.1473 

Nonture-faturation 

(Bl) 

1848 

21  — )  Saaole  Container'.!)  No. 

692 


TA8LE  5.6  (continued) 


TABLE  5.S  (continued) 


sras  ~  CATS  (T27  5 


acut  Cat*: 


IS— 0«e— 65 


Travars*  Cloc* 

Point  Ti«»  Ti» 
■tascer  I**”1  *2*  sr> 


St* 

AKtr 

R*tflinq 

(Ve 
tftj  ) 


Ort/ict  4rc»r 

Pitot  Pmiurt,  Twoerature 
Pressure  <H>  Dry  us  Arcrr 

IP)  (in  of  H29)  IF)  Vacuus 

(in  Hc9)  Desire  Actual  Initt  Out  lit  (in  Hq) 


Stacx 

Own  laeinq  Ten. 
Teas.  Ton.  \Tsj 

( FT  (FT  (FT 


E2 

It) 


CO 

it) 


* 

7 

Star; 

u« 

427.357 

2 

a 

5 

uia 

*49.5 

<3 

19 

112 

M3.? 

* 

19 

1* 

1299 

M7 

e 

4* 

39 

1221 

453. « 

3 

12 

22 

1219 

4125 

7 

\ 

:a 

122 

*2.3 

3 

2 

r*t 

1 229 

*53.2 

3 

2 

*4 

452.2 

:a 

* 

45 

1243 

*55.2 

•; 

c 

51 

1245 

*53.  ♦ 

iZ 

3 

c* 

129 

*73 

u 

3 

si 

122 

*75.215 

1.4 

9.25 

9.35 

19 

55 

1.45 

9.3? 

l 

77 

57 

1.5 

1.19 

4  • 

4»  * 

195 

S3 

1.52 

1.11 

1.12 

111 

39 

1.2 

»•  I- 

1.14 

115 

92 

1.5 

1.19 

1.1 

113 

2 

1.2 

9.23 

9.33 

194 

95 

1.5 

1.19 

1.1 

113 
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ITAS  STANDARD  OPERATING  PROCEDURES  FOR 
DIOXIN  AND  FURAN  ANALYSIS 


The  documents  contained  in  this  appendix  are  the  detailed  operating 
procedures  used  by  the  analytical  laboratory  during  their  analysis  of  the 
samples  collected  during  the  Verification  Test  Burns  at  NCBC.  This  document 
was  reproduced  from  the  best  available  copy.  Due  to  poor  legibility,  the 
legibility  of  the  microfiche  editions  is  also  poor.  Persons  requiring  the 
information  contained  in  this  appendix  may  write  to  the  technical  libraries 
listed  below  to  obtain  photocopied  versions  of  the  appendix.  A  nominal 
charge  will  be  levied  to  cover  reproduction  and  archival  costs.  Please  be 
prepared  to  provide  the  following  information: 


Report  Title:  Full-Scale  Incineration  System  Demonstration 

Verification  Test  Burns  at  the  Naval  Construction 
battalion  Center,  Gulfport,  Mississippi: 

Report  Number:  el s-tr-88-61 ,  Volume:  II,  Part:  3,  Appendix:  P 

Send  inquiries  to: 

Technical  Library 

Engineering  and  Services  Laboratory 
Tyndall  Air  Force  Base,  FL  32403 


or  Technical  Library 

Idaho  National  Engineering  Laboratory 
EG&G  Idaho,  Inc. 

P.0.  Box  1625 

Idaho  Falls,  ID  83415-2300 


The  documents  contained  in  this  appendix  were  published  according  to  their 
own  internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 
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Appendix  Q,  Exhibit  1 


I  vB^ 


STANDARD 

OPERATING 

PROCEDURE 


Title:  Extraction  to thod 
for  Soils  and  Sediments 


Data  Revised;  1-15-36 

\ 

Revision  No.:  2 

.  » 

Approval: 

b&.t 

1.0  Surma ry  of  Method 

1.1  Soil  and  sediment  samcles  are  jar  extracted  with  a  methanol /hexane 
mixture  after  Initial  talking  with  37Cl*-2,3,7,3-7C0D  and  *-C ---{,2,. 
Extracts  are  filtered  and  concentrated  in  preparation  for  selectee 
cleanup  steps. 

2.0  Reagents 

2.1  Spiking  standard  solutions;  for  isomer  soecific  analysis  samples 
will  be  soiked  with  *-Cp-2,J,7i|-TC0D  internal  standard  at  a 
concentration  of  500  ng/ml  ana  -7C1 a-2 . 3. 7,3-7000  surrogate  stanca-t 
at  a  concentration  of  100  ng/ml ,  both  in  the  same  iscoctane  solution. 
For  total  dioxin/furan  analysis  the  samo’s  will  p«  soiked  with 

the  Isomer  soecific  spike  plus  a  solution  wnicr  contains  »-C-lao«'e* 
Penta  COD,  Penta  C OF,  Hexa  COD,  Hexa  CDF,  Hecta  COD,  Mecca  CO- , 

Octa  COO,  and  Qcta  C0F,  at  a  concentration  of  500  ng/mi  anc  all 
in  the  same  isooctane  solution. 

2.2  Sodium  sulfate;  ACS,  granular,  annvdrous. 

2.3  Acetone;  technical  grace. 

2. A  Methylene  chloride;  pesticide  quality  or  ecui valent. 

2.5  Hexane;  pesticica  duality  :r  eoui valent. 

2.5  Methanol;  pesticide  quality  or  ecui valent. 

2.7  Toluene;  pesticide  quality  or  equivalent. 

3.0  Cautions 

3.1  Samples  received  for  this  prscaratic.n  prcc2dure  are  nf  unknown 
ccmoosition  but  .may  be  potentially  carcinogenic,  .mutagenic,  toxic 
or  in  other  ways  hazardous. 
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3.2  It  Is  mandatory  that  the  Initial  weighing  or*  the  sacto'es,  adaition 
of  Isotopically  labeled  2,3,7,3-TCOO,  and  mixing  of  the  sample 

be  performed  Inside  the  designated  dioxin  hood  in  the  high  hazard 
laboratory. 

3.3  Personnel  Involved  in  this  sample  preparation  procedure  should 
b*  thoroughly  familiar  with  laooratory  SOPs  on  the  processing 
of  high  hazard  samples. 

4.0  Glassware 

4.1  All  glassware  used  in  extraction  and  cleanuo  procedures  is  solvent 
rinsed  before  use.  The  solvents  used  are  acetone,  toluene,  methylene 
chloride,  and  hexane  (in  this  order).  Allow  to  air  dry  In  a 
hood. 

5.0  Equipment  and  Materials 

5.1  Electrical  platform  shakers 

5.2  240  ml  amter-calored  glass  Jars  with  tef!  :n-11ned  screw  caps 

5.3  Three  ball  macro  Snyder  column 

5.4  500  ml  evaporative  flask 

5.5  10  ml  graduatad  concentrator  tube 

5.5  N-cYAP  -  concentration  device 

3.7  Glass  funnels,  short  scam 

5.3  Filter  paoer,  Whatman  ho.  4  or  equivalent 

5.3  Analytical  balance 

5.10  Stainless  steel  spatulas 

5.11  Glass  helices;  1/15  inch 

5.0  Samole  Extraction 

6.1  Prepare  designated  dioxin  hoed  as  instructed  in  laboratory  SCP 
for  processing  high  hazard  samoles.  This  includes  obtaining, 
preparing,  and  labeling  the  requisite  number  of  240  ml  amcer-colorsd 
glass  jars. 

5.2  Transfer  10  grams  of  the  soil  or  sediment  (wet  weight)  to  * 
tared  240  ml  Jar.  (*  0.5  grams  weigrted  to  2  significant  figures). 
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Sol k«  We  sample  wiW  ICO  ul  of  so f king  solution,  adding  We 
solution  at  several  sites  over  we  surface  of  We  samole. 

Add  20  grams  of  sodium  sulfate.  Stir  We  mixture  thoroughly 
with  a  stainless  steel  soatula.  Mote:  Extremely  wet  samples 
may  reouire  centrifuging  to  remove  water  before  addition  of 
sodium  sulfate.  The  liquid  will  be  analyzed  as  a  water  sample 
(see  water  method) . 

Allow  We  mixture  to  stand  for  2  hours,  mix  Worpughly  with 
soatula  and  allow  We  mixture  to  stand  for  an  additional  5  hours. 

At  We  end  of  this  time,  mix  we  sample  again,  ensuring  that 
no  lumps  are  present. 

Add  20  ml  of  methanol,  stir  and  add  ISO  ml  of  hexane. 

Place  the  extraction  jar  in  we  platform  snake'*  and  snake  for 
at  least  3  hours. 

After  the  3  hour  shaking  oeriod,  remove  Jars  and  alls*  the  solics 
to  settle  before  proceeding. 

Into  the  too  of  a  SCO  ml  KO  flask  fitted  with  a  10  ml  graeuatad 
concentrator  tube,  insert  a  glass  funnel  containing  Whatman 
Mo.  4  filter  pacer  (or  eouivalent)  rinsed  with  hexane. 

Carefully  decant  the  extract  from  the  Jar  through  We  glass 
funnel . 

Rinse  the  inside  of  the  Jar  iro  contents  with  hexane  thorough*./ 
at  least  3  times  and  acd  these  rinsings  into  the  glass  funnel. 

After  comoleting  the  3  rinsings  and  allowtng  these  to  f'lter 
through  the  glass  'unrel ,  pour  10-15  ml  of  hexane  into  the  funnel 
and  allow  this  to  filter  Wrougn. 

Remove  glass  funnel  from  too  of  K3  flask  and  add  t  inch  of  glass 
helices.  Insert  a  three  ball  macro  Cnycer  column  in  too  of 
<0  flasx. 

Concentrate  the  extract  volume  to  approximately  2  ml  using  staam. 

Remove  the  concentration  tube  from  bottom  of  C3  flask.  Rinse 
Inside  of  <0  flask  with  small  amounts  of  hexane  and  allow  tms 
to  run  Into  concentrator  tube. 

Reduce  solvent  volume  to  apcr-jxinately  1  ml  with  M-tVA?  concsntrat'on 
device  and  proceed  to  aooroor*a:a  clesnuo  procedure. 
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7.0  Cleanup  of  Glassware 

After  use,  glassware  Is  solvent  rinsed  wltn  toluene  and  methylene 
chloride.  Wash  with  detergent  and  rinse  with  copious  amounts  of  cao 
water  and  several  portions  of  distilled  water.  Place  glassware  In 
oven  and  heat  to  350*C  for  30  r  nutas.  Remove  from  oven  wnen  cool 
and  store  in  clean  environment. 
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STANDARD 

QPE3ATINS 

PROCEDURE 


Title:  Extraction  .Method 
for  Soil  and  Sediment 
(Soxhlet  Extraction) 


SOP  Jlo.:  EM. 2 


Date  Revised:  1- 15-36 


Revision  So.:  2 _ 

Approval :  J=f ICCt*  !QJs 

r 
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1.0  Summary 

1.1  Soil  and  sediment  santoUs  are  extracted  with  benzene  using 
a  soxnlet  extraction  method  after  first  spiking  with  the 
aooroprlate  spiking  standard  solution.  Extracts  are  then 
concantratad  In  preparation  for  selected  cleanup  staps. 

2.0  Reagents 

.  2.1  Spiking  standard  solutions;  f o-  Isomer  specific  analysis, 

samples  will  be  spiked  with  ^i2*2#347,3-7C30  internal  stanc art 
at  a  concentration  of  SCO  ng/nl  and  J'Cla-2.3,7,3-7C30  surrogate 
standard  at  a  concentration  of  ICO  ng/ml ,  both  in  the  same 
Isooctane  solution.  For  total  dloxin/furan  analysis  the 
samole  wl 1 1  be  spiked  with^t.ne  Corner  specific  spike  plus 
a  solution  which  contains  *-C  -  labeled  Renta  CCD,  Renta 
C3F,  Hexa  C30,  Hexa  CCF,  Heota  C2C,  Heota  CDF,  Octa  CCD  ano 
Qcta  CDF  each  at  a  concentration  of  500  ng/ml  and  all  !n 
the  same  isooctane  solution. 

2.2  Senzene;  pesticide  quality  or  equivalent. 

2.3  Acetone;  technical  gride. 

2. A  Toluene;  pesticide  quality  or  equivalent. 

2.5  Methylene  chloride;  pesticide  quality  or  equivalent. 

2.6  Hexane;  pesticide  quality  or  equivalent. 

2.7  Silica  gel;  type  60,  EH  reagent,  70-230  mesh,  or  equivalent. 

3.0  Cautions 

3.1  Samples  received  for  this  preparation  procedure  are  oT  >rknc*n 
composition  but  nay  be  potentially  carcinogenic,  mutagenic, 
toxic  or  in  other  ways  hazardous. 

'•q-.cr.cd  Crtce 

rT  Ccrcc.rrr.cr. « 2 1  z  T.rocrcrj  Crvw  ♦  <r.~xr.z».  T*r-.ws**  P“t3  «o . : : 
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3.2  It  Is  mandatory  that  the  initial  weighing  of  the  samples, 
addition  of  isotopically  labeled  2,3,7,3-TCOQ  and  mixing 
of  the  sample,  be  performed  Inside  the  designated  dioxin 
hood  In  the  high  hazard  laboratory. 

3.3  Personnel  Involved  in  this  sample  preoaration  proceaur*  should 
be  thoroughly  familiar  with  laboratory  SQPs  on  the  processing 

^  of  high  hazard  samples. 

4.0  Glassware 

4.1  All  glassware  used  in  extraction  and  cleanuo  proc  u-res  Is 
solvent  rinsed  before  use.  The  solvents  used  are  aceton-, 
toluene,  methylene  chloride  and  hexane  (In  this  order).  Allow 
ta  air  dry  In  a  hood. 

5.0  Material*  and  Equipment 


5.1 

Analytical  balance. 

5.2 

Stainless  steel  spatulas. 

5.3 

Heating  mantle  with  temperature 

control . 

5.4 

Glass  soxhlet  system  with  glass 

thimble. 

5.5 

Three  ball  macro  Snyder  column. 

5.5 

500  ml  evaporative  flask,  round 

bottom. 

5.7 

Bolling  beads;  5  mo  glass. 

5.3 

Glass  wool . 

5.9 

Teflon  sleeves. 

5.0  Method 


5.1  Prepare  designated  dioxin  hood  as  Instructed  in  laboratory 
SOP  for  processing  hlgn  hazard  samples.  Obtain,  prepare 
and  label  the  requisite  numoer  of  soxniet  systems. 

5.2  Placa  d-1  Inch  silica  gei  In  glass  thimble.  Add  10  grams 
of  the  sample  on  top  of  silica  gel. 

5.3  Solk*  sample  with  ICO  ul  of  the  appropriate  standard  solutlon(s) 
and  add  a  small  amount  of  glass  wool  to  the  top  of  the  extraction 
thlmale. 

5.4  Place  extraction  thimble  In  the  glass  soxnlei  extractor. 
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6.5  Pour  approximately  350  ml  benzene  into  SCO  ml  round  bottom 
flask.  Place  flask  in  the  beating  , mantle.  Add  15-20  boiling 
beads. 

5.6  Assemble  soxhlet  system  and  use  a  teflon  sleeve  on  the  flask 
joint.  Sacure  to  lab  supports. 

6.7  Adjust  temperature  of  heating  mantle  to  aooroximately  30°C. 
8ring  benzene  to  a  rolling  boil.  There  should  be  a  steady 
drip  from  the  condensers. 

6.3  Soxhlet  extract  in  the  above  manner  for  16  hours. 

6.9  Turn  off  heating  .mantle  and  allow  to  cool. 

6.10  Remove  condensers  and  allow  the  soxhlet  extractor  cnanoer 
to  empty,  then  remove  the  soxhlet  extractor  from  500  ml 
round  bottom  flask. 

6.11  Insert  3  ball  macro  Snyder  column  into  the  top  of  the  500  ml 
round  bottom  flask. 

6.12  Place  500  ml  flask  back  into  heating  mantle  and  recuca  extract 
volume  o*  aporoximrtaly  3  ml. 

5.13  Transfer  extract  into  20  ml  scintillation  vial,  rinsing 
the  500  ml  flask  three  times  with  small  amounts  of  benzene. 

Add  rinsings  to  20  mi  scintillation  vial. 

6.ia  Place  20  ml  vials  into  the  1-5YAP  concontration  device  and 
reduce  volume  to  approximataly  1  ml. 

6.15  Proceed  to  appropriate  cleanuo  procedure{ $ ) . 

7.0  Cleanuo  of  Glassware 

7.1  After  use,  glassware  is  solvent  rinsed  with  toluene  anc  mathyien 
chloride.  Wash  with  detergent  and  rinse  with  copious  amounts 
of  tap  water  and  several  portions  pf  distilled  water.  Place 
glassware  in  oven  and  heat  to  3S0*C  for  30  minutes.  Remove 
from  oven  wren  cool  and  store  in  clean  environment. 
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1.0  Summary  of  Method 

1.1  A  one  liter  water  simp 1 e  (smaller  amounts  may  be  used)  is  extracted 
with  methylene  chloride  using  a  seaaratory  funnel  technique.  After 
samole  Is  solvent  exchanged  to  hexane  and  concentrated,  selected 
cleanuo  steps  are  performed. 

2.0  Reagents 

2.1  Soiking  standard  solutions;  for  isomer  specific  analysis  samples 
will  be  spiked  with  l-3C12-2.3,7.|-TCOO  internal  standard  at  a 
concentration  of  500  ng/ml  and  3'C14-2,3,7,S-TCD0  surrogate  standard 
at  a  concentration  of  100  ng/ml  both  in  the  same  1  cooctane  solution. 
For  total  dioxin/furan  analysis  the  samole  will  be  spiked  with 

the  Isomer  specific  spike  plus  a  solution  which  contains  C-iaceled 
Penta  CD0,  Penta  CDF^,  Hexa  CDQ,  Hexa  CDF,  Heota  CD0,  Hepta  CDF, 

Octa  CD0,  and  Octa  CDF,  at  a  concentration  of  500  ng/ml  and  all 
In  the  same  Isooctane  solution. 

2.2  Acetone;  technical  grade  and  pesticide  grade  or  eauivalent. 

2.3  Toluene;  pesticide  quality  qr  eauivalent. 

2.4  Methylene  chloride;  pesticide’  qua  1 1 ty  or  equivalent. 

2.5  Hexane;  pesticide  quality  or  equivalent. 

2.5  Sodium  sulfate;  ACS,  granular,  anhydrous. 

3.0  Cautions 

3.1  Samoles  received  for  this  preparation  procedure  are  of  unknown 
composition  but  stay  be  potentially  carcinogenic,  .mutagenic,  toxic 
or  in  other  way3  hazardous. 


:cr. 


Pwqicro:  Cmc* 

C.nv* . Kr.cr.TUw,  7*rr.«*w*  ’TO . o i i-sc- : 
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3.2  It  Is  mandatory  that  the  initial  preparation  of  the  samples, 
addition  of  isotopicany  labeled  2,3,7,3-TC20  and  mixing  of  the 
sample,  be  performeo  inside  the  designated  dioxin  hood  in  the 
high  hazard  laboratory. 

3.3  Personnel  involved  in  this  sample  preparation  procedure  snould 
be  thorougnly  familiar  with  laboratory  SCPs  an  the  processing 
of  hign  hazard  samples. 

4.0  Glassware 

4.1  All  glassware  used  in  extraction  and  cleanup  procedures  is  solvent 
rmsec  before  use.  The  solvents  used  are  acetone,  toluene,  methylene 
chloride  and  hexane  (in  this  order).  Allow  to  air  dry  in  a  nooc. 

5.0  Equipment  and  Materials 

5.1  Separatory  funnels,  (2000  ml)  with  teflon  stoococks:  anc  glass 
stoppers. 

5.2  500  ml  evaporative  flask. 

5.3  10  ml  graduated  concentrator  tube. 

5.4  Three  ball  macro  Snycer  column. 

5.5  Steam  bath,  with  concentric  ring  covers. 

5.5  M-SVAP  -  concentration  cevice. 

5.7  Glass  funnels,  short  stem. 

5.3  Glass  wool . 

5.9  100  ml  graduated  cylincers. 

5.10  Helices;  1/15  inch,  glass. 

a.3  Samole  Extraction 

6.1  Prepare  desicnatec  aioxin  hood  as  instructac  in  laboratory  ZZ? 
for  processing  hign  nazaro  samples. 

6.2  Attach  separatory  funnels,  one  for  each  sample,  to  lap  supports 
In  hood. 

6.3  Attach  ICQ  ml  evaporation  flasks,  fitted  with  10  ml  graduated 
concentrator  tuoes,  to  lab  suscorts  in  nooo  directly  unaer  toe 
separatory  funne  1 . 

5. a  Add  it  inch  of  helices  to  10  ml  concentrator  tuca.. 
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5.3  Plug  the  glass  funnels  with  glass  wool  and  set  Mem  in  Me  too 
of  Me  530  ml  evacoration  flask.  Pour  sodium  sulfate  into  tne 
glass  funnels  to  witnin  h  to  1  inch  from  Me  too.  Wet  sodium 
sulfate  with  methylene  chloride. 

6.6  Measure  1000  ml  of  water  Into  the  graduated  clyinders  and  pour 
this  into  the  separatory  funnel. 

6.7  Add  100  ul  of  spiking  solution  containing  aoprooriate  labeled 
materials. 

6.3  Rinse  graduated  cylinder  and  sanole  dottle  (if  enoty)  with  SO  ml 
methylene  chloride  and  add  to  separatory  funnel.  Extract  sample 
by  shaking  Me  funnel  for  2  minutes.  Caution:  Vent  separator-/ 
funnel  freouentlv  during  this  extraction. 

6.9  If  an  emulsion  forms,  phase  separation  should  be  attempted  using 
glass  stirring  rod. 

6.10  Allow  Me  methylene  chloride  extract  to  filter  through  sodium 
sulfate-filled  funnels  into  Me  KD  flask. 

6.11  Repeat  steps  5.3  through  6.10  two  more  times. 

6.12  After  the  third  methylene  chloride  extract  has  filtered  through 
the  sodium  sulfate,  pour  in  an  additional  15- 2C  ml  metnylene 
chloride  and  let  this  filter  through  into  K0  flask. 

5.13  Remove  separatory  funnels  from  lab  supports  and  discard  water. 

5.14  Remove  funnels  from  XD  flask  and  Insert  the  three  ball  macro 
Snyaer  columns  into  Me  top  of  K0  flask. 

6.15  Concentrate  extract  volume  to  approximately  3  ml  using  steam 
bath.  Remove  <3  aooaratus  from  steam  batn  and  allow  it  to  cool 
for  1(3  minutes. 

6.16  Add  £0  ml  hexane  to  KD  flask  and  again  concentrate  extract  volume 
to  approximately  3  ml  using  steam  bath. 

5.17  Remove  cpncsntrator  tubes  from  <D  flask.  Rinse  <0  flask  with 
small  amounts  of  hexane  and  allow  this  to  drain  into  concentrator 
tuae. 

6.13  Place  concentrator  tubes  in  H-EYAP  concentration  device  and 
reduce  volume  to  approximately  1  ml. 

6.19  Proceed  to  required  cleanup  procedure. 
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7.0  Cleanua  of  Glassware 

7.1  After  use  glassware  is  solvent  rinsed  with  toluene  and  methylene 
chloride.  Wash  with  detergent  and  rinse  with  caoious  amounts 
of  tao  water  and  several  portions  of  distilled  water.  Place 
glassware  in  oven  and  heat  to  350*0  for  30  minutes.  Remove  from 
oven  when  cool  and  store  in  clean  environment. 


I 
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1.0  Sunraary 


1.1  Industrial  hygiene  samoles  are  extracted  by  saxhlat  extraction. 
Samples  are  spiked  according  to  client  request  for  analysis. 
After  extraction  and  cleanup,  samples  are  analyzed  by  GC/MS. 

2.0  Reagents 

2.1  Spiking  standard  solutions;  for  isomer  specific  analysis, 
samoles  will  be  spiked  with  1:3<ll2**2,347,3-TCC0  internal  standard 
at  a  concentration' of  500  ng/ail  and  3' Cl 4-2,2,7 ,8-TC00  surrogata 
standard  at  a  concentration  of  100  ng/ml ,  both  in  the  same 
isooctane  solution.  For  total  dioxin/furan  analysis  the 
sample  will  be  spiked  with  the  isomer  specific  soike  plus 

a  solution  wnich  contains  _  labeled  Renta  COD,  Renta 
CDF,  Hexa  COO,  Hexa  COF,  Hepta  COO,  Heota  COF,  Octa  COO  and 
Octa  COF  each  at  a  concentration  of  SCO  ng/ml  and  all  in 
the  same  isoactane  solution. 

2.2  Silica  gel,  type  60,  EM  reagent,  70-220  mesh,  or  equivalent. 

2.2  Acatone;  technical  grade. 

2. A  Toluene;  pesticide  quality  or  equivalent. 

2.5  Methylene  chloride;  pesticide  quality  or  equivalent. 

2.5  Hexane;  pesticide  quality  or  equivalent. 

2.7  Benzene;  pesticide  quality  or  equivalent. 

3.0  Cautions 

3.1  Samples  received  for  this  preparation  procedure  are  of  unknown 
camoosition  but  may  be  potentially  carcinogenic,  .mutagenic, 
toxic  or  in  other  ways  hazardous. 


Swcisrs;  erne* 

t.312  Sirscsn  Crv*  •  jytdxvui*.  Twrr.ss 


■277C3  .<Sl5-6^C-32!  i 


711 


SC?  to.:  EM. 3 
Pag*  2  of _ 3 


3.2  It  Is  mandatory  that  the  initial  weighing  of  the  samoles, 
addition  of  isotopically  labeled  2,3,7,3-TCDQ,  and  mixing 

of  the  sample  be  performed  inside  the  designated  dioxin  hood 
in  the  high  hazard  latoratary. 

3.3  Personnel  involved  in  this  sample  preparation  procedure  sncula 
be  thoroughly  familiar  with  laboratory  SCPs  on  the  processing 
of  hign  hazard  samples. 

4.0  Glassware 

4.1  All  glassware  used  in  extraction  and  cleanuo  procedures  is 
so  I  vent  rinsed  ter'ore  use.  The  solvents  used  are  acetone, 
toluene,  methylene  chloride  and  hexane  (in  this  order). 

Allow  to  air  dry  in  a  hood. 

5.0  Materials  and  equipment 

5.1  Glass  soxhlet  system  with  glass  thimoles. 

5.2  Heating  , mantles  with  temperature  control. 

5.3  Three  ball  macro  Snyder  column 

5.4  500-ml  evaporative  flask,  round  bottom. 

5.5  Glass  wool . 

5.5  Soiling  beads;  5  mm  glass 
5.7  ZQ  ml  scintillation  vial. 

5.3  N-cYA P;  concentration  device. 

5.9  Teflon  sleeves. 


5.0  Method 


5.1  Preoare  dioxin  hood  as  instructed  in  laboratory  SCP  for  processing 
high  hazard  samole.  This  includes  obtaining,  preparing  and 
labeling  the  recuisita  numcer  of  soxnlet  systems. 

5.2  Place  w-1  Inch  silica  gel  in  a  glass  extraction  thimole  (one 
per  sample). 

6.3  Carefully  transfer  each  puf  or  front  section  of  resin  into 

an  extraction  thimole.  The  backup  section  of  the  resin  traps 
are  to  be  held  until  after  analysis.  If  there  is  no  dioxin 
found  in  the  front  section,  the  backup  saccicn  can  be  aiscarcec. 
However,  if  dioxin  is  found,  the  backup  section  .must  be  analyzed 
to  check  for  breakthrough. 
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6.4  Soike  sample  with  100  pi  of  the  appropriate  standard  solution(s). 
Add  a  small  amount  of  glass  wool  to  the  top  of  the  extraction 
thimble. 

6.5  Pour  approximately  350  ml  benzene  Into  5C0  ml  round  bottom 
flask.  Place  flask  in  the  heating  mantle.  Add  15-20  boiling 
beads. 

6.6  Place  extraction  thimble  in  the  glass  soxhlet  extractor. 

6.7  Assemble  soxhlet  system  and  use  a  teflon  sleeve  an  the  flask 
joint.  Secure  to  lao  supports. 

6.8  Adjust  temperature  of  heating  mantle  to  approximately  8G*C. 

Bring  benzene  to  a  rolling  boil.  There  should  be  a  steady 
drip  from  the  condenser. 

6.9  Soxhlet  extract  in  the  above  manner  for  15  hours. 

6.10  Turn  off  heating  mantle  and  allow  to  cool. 

6.11  Remove  condensers  and  allow  the  soxhlet  extractor  thamner 
to  empty,  then  remove  the  soxnlet  extractor  from  500  ml 
round  bottom  flask. 

6.12  Insert  three  ball  macro  Snyder  column  into  the  top  of  500  mi 
round  bottom  flask. 

6.13  Prewet  the  Snyder  column  with  methylene  chloride.  Place 
500  ml  flask  back  into  heating  mantle  and  reduce  extract 
volume  to  approximately  3  ml. 

6.14  Transfer  extract  into  20  ml  scintillation  vial,  rinsing 
the  500  ml  flask  three  times  with  small  amounts  of  benzene. 

Add  rinsing  to  20  ml  scintillation  vial. 

6.15  Place  20  ml  vials  into  the  ,1-r/AP  concentration  cevice  and 
reduce  volume  to  approximately  1  ml . 

‘6.16  Proceed  to  appropriate  cleanuo  procedures). 

7.0  Cleanuo  of  Glassware 

7.1  After  use,  glassware  is  solvent  rinsed  with  toluene  and  methylene 
chloride.  Wash  with  detergent  and  rinse  with  copious  amounts 
of  tap  water  and  several  portions  of  distilled  water.  Place 
glassware  In  oven  and  heat  to  ISO’C  far  30  minutes.  Remove 
from  oven  whan  cool  and  store  in  clean  environment.  • 
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1.0  Introduction 

1.1  This  is  a  qualitative  and  quantitative  (high  resolution)  GC/(hich 
resolution)  MS  analysis  specific  for  the  2, 0,7,3  isomer  of  tetrachlcrodi- 
benzo-p-dioxin  using  selected  ion  monitoring.  A  sample  is  spiked 

with  isotogically  labeled  I-C^-2.0,7 ,3-7CD0  as  interna!  standard 
and  with  j'Cla-2,3,7 ,3-TCOO  as  surrogate.  Quantitation  is  based 
on  the  response  of  native  7C00  relative  to  the  internal  standard. 
Performance  is  based  on  surrogate  standard  results.  Percent 
recovery  of  the  IS/SURR  mixture  is  based  on  the  GC/MS  internal 
standard. 

2.0  Safety 

2.1  Samoles  are  sent  to  IT  Corporation  from  suspected  or  known  hazarcc.: 
waste  sites.  Samples  are  to  be  handled  from  receipt  to  storage 

by  qualified  personnel  only.  Analysts  must  have  a  working  knowledge 
of  safety  protocols  and  be  adept  at  safety  procedures.  GC/MS 
instruments  must  be  equipped  with  vapor  ccntami nation  traps  on 
the  caoillary  split  and  sweep  vents  and  on  the  rough  pump  effluent 
lines  prior  to  use  (see  Safety  SOP). 

3.C  Set-Up  and  Installation 

3.1  Install  a  60  meter,  0.25  mm  ID,  fused  silica  SP2331,  0.20  micron 

film  thickness  capillary  column.  Set  the  head  pressure  to  approximately 
20  to  25  psi  and  the  split  and  sweep  flows  to  30  ml /min  and  3  ml /min 
resoectively. 

3.2  Create  a  reasonable  10,000  resolution  tune,  for  m/z  331  for  PFX. 

Adjust  the  zero  according  to  the  instrument  manufacturers  suggested 
settings.  Sat  the  preamp  sensitivity  to  10"^  amos/volts.  Calibrate 
the  instrument  before  every  sample. 

3.3  Establish  the  following  MID  descriptors: 


Sepicrc;  Cmcs 

2\2  Glrocicm  Cnve  *  Kcsxvpte.  i^nr.ess**  1~22  -6  IS-c^C-dZI ; 
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3.4  Set  tlJt  GC  conditions  as  follows: 


Injection  Port  Temp  260*0 

Separator  Temp  260*C 

Initial  Temc  70*C 

Initial  Time  4  min 

Ramp  Rata  1  2Q*C/min 

Temp  2  200*0 

Hold  Time  2  0  min 

Samp  Rate  2  4*C/min 

Temp  3  250*0 

Hold  Time  3  5  min* 

Sol  It/Sweep  85  sec 


•Hold  for  at  least  2  min  beyond  the  retention  time  of  the  last 
Isomer  of  TC30  In  the  performance  mixture. 


4.0  Analysis 


4.1  General  Description 


4.1.1  A  five  point  calibration  consisting  of  a  i  pg/ul,  a  10 
pg/ul ,  a  SO  pg/ul.  a  ICO  pg/ul,  ana  i  SOO  pg/ul  standard 
must  be  run  In  triplicate  and  a  linear  response  curve 
generated  before  samples  are  anal/red.  The  10  pg/ul  standard 
Is  analyzed  at  trie  beginning  of  each  eight  hour  jmft 

to  verify  system  performance  and  conformity  to  the  multipoint 
calibration.  Samples  are  received  in  SO  ul  volumes  and 
require  no  further  preparation  by  the  GC/MS  lacoratpry. 

4.1.2  COMPOSITION  OP  CCNCO.NTWTICN  CALI3RATICN  SOLUTIONS 


Solution  lo. 


Concsntrsflon  of  0 . 3 . 7  ,3-TC:P/TCQP 


Isotoolcally  labeled 


Ur~\l 

37c:  4 

1 Tr-TCO 

1 

IQ  pg/ul 

10  pg/ul 

10  pg/ul 

2 

10  pg/ul 

10  pg/ul 

10  pg/ul 

3 

10  pg/ul 

10  pg/ul 

10  pg/ul 

1 

10  pg/ul 

10  pg/ul 

10  pg/ul 

5 

10  pg/ul 

10  pg/ul 

10  pg/ul 

4.2  Procedures  for  3C/MS  Analysis  Initial  Calibration 


Unlabeled 

2.3,7.3-7200 

S  pg/ul 
10  pg/ul 
SO  pa/ul 
100  pg, ul 
SOO  pg/ul 


4.2.1  The  X  conditions  for  ill  standards,  sarnies.  and  the 
column  performance  mixture  are  as  statad  in  Section  3.4. 

4.2.2  Tune  and  calibrate  the  Instrument  is  In  step  3.2. 

4.2.3  Acquire  the  seven  Isomer  SPA  test  mix.  If  no  Isomers 
are  coeluting  with  2.3.7.3-7C20,  proceed  with  4.2.4. 
co-elution  does  occur,  the  conditions  must  be  modified 
or  the  column  must  be  changed. 
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4.2.3. 1  Cetarmlne  and  document  acceptable  system  performance 
with  the  following  criteria: 

A.  Five  data  points  for  each  SC  peak  are  acquired. 

3.  SC  column  performance  —  The  valley  between 
2,3,7,3-TCOO  and  the  peaks  representing 
all  other  7C33  isomers  must  be  resolved 
with  a  valley  <252.  Valley  5  *  x/y  X  ICO 
when  y  is  peak*”he1ght  of  2,3,7,S-7CC0  and 
x  is  baseline  to  valley  height. 

C.  Ratio  of  integrated  ion  current  for  m/2  220 
to  a/2  322  for  2,3,7,3-7330  must  be  >_  0.67 
and  £  0.37. 

0.  Ratio  of  integrated  ion  current  for  m/:  222 
to  a/2  334  for  ^”Ci2-2,3,7,3-7C30  must  be 
2,  0.67  and  <_  0.37. 

E.  Response  factor  for  ^04-2.3.7,3-7030  relative 
to  *^12"2.3,7,3-7C30  must  be  within  ^  ICS 
of  the  mean  value  established  by  trlpTicate 
analyses  of  the  concentration  calibration 
solutions  (section  4.1.2). 

4. 2. 3. 2  Remedial  action  must  be  taken  if  all  of  the  criteria 
are  not  met. 

4.2.4  Using  the  same  GC  conditions  that  produced  acceptable 
results  with  the  performance  solution,  analyze  2  ul  of 
each  of  the  five  concentration  calibration  solutions  in 
section  4.1.2. 

4.2.4. 1  Repeat  section  4.2.4  two  times  to  produce  triplicate 
data  sets  for  each  solution. 

4.2.5  Calculate  the  resoonse  factor  for  -^Cl4;|,3,7,3-7C20  and 
for  unlabeled  2,3,7,3-7030  relative  to  ‘"C 12“ 2,3,7,3-7030: 

RF  •  a,  •  q1s 
Avj  *  Q* 

where  Ax  •  Integrated  ton  abundance  (corrected  for  native 
contribution)  of  m/z  323  for  ^C1  *-2, 3,7 ,3-7020 
or  the  sum  of  integrated  ion  abundances  of 
m/z  320  and  m/z  322  for  unlabeled  2.3,7,3-7030, 

.  ■  the  sum  of  integrated  abundances  of  m/z  322 
and  m/z  234  for  [2-2. 3. 7 .3-  7030, 

Qlj  •  quantity  of  *-Cj2"2,2,7 (3-7C30. 

0X  "  cuantlty  of  unlabeled  2.3,7,3-7033  or  J*C1a-2,2.7 ,3 
7C30- injected. 


RF  is  a  unit! ess  numcer;  units  used  to  express 
quantities  .mist  be  equivalent. 

4.2.5  For  both  37 a 4-2 ,2,7 .3-7C20  and  unlabeled  2,3,7,3-TC30, 
calculate  the  mean  RF  and  its  relative  stancard  deviation 
(RSO)  from  triplicate  analyses  of  each  of  the  five  concentration 
calibration  solutions.  Variation  of  the  Rf  calculated 
for  each  compound  at  each  concentration  level  must  not 
exceed  105  RSO.  If  the  five  mean  RFs  for  each  compound 
do  not  differ  by  ,t »re  than  *  105,  the  RF  can  be  considered 
to  be  independent  of  analyte  quantity  for  the  calibration 
concentration  range,  and  the  mean  of  the  five  .mean  RFs 
shall  be  used  for  concentration  calculations. 

4.2.7  Fill  out  all  necessary  paperwork  for  the  standard  calibration 
QA/QC  (see  Data  and  Records  Management  section  for  paoerworx). 

4.2.3  Plot  the  response  factor  vs  concentration  for  the  five 
point  calibration  curve  for  QA/GC  reporting. 

4.3  Calibration  before  the  start  of  each  eight  hour  shift. 

4.3.1  Inject  2  ul  of  the  concentration  calibration  solution 
No.  3  (10  pg/ul )  to  determine  and  document  acceptable 
performance  for: 

4. 3. 2.1  MS  sensitivity  -  signai-to-noise  (S/N)  ratio 
of  >  2.5  for  m/z  257  and  >  10  for  m/z  222  for 
unlloeled  2,3,7,3-1X20.  The  ratio  of  integrataa 
ion  current  far  m/z  257  to  m/z  222  should  be 

_>  0.20  and  _<  0.AS.  "he  ratio  of  integrated  ion 
current  far~*u/:  220  to  m/z  222  must  be  >0.57 
and  <0.37. 

4. 3.2.2  .Measured  response  factor  for  unlaoaled  2.3,7,3-7220 
relative  to  1-Cj2-2 ,3,7 .3-7C20  is  within  *  105 

of  the  mean  values  established  (Section  4.2) 

by  triplicate  analyses  of  the  concentration  calibration 

solutions. 

4 .3.2.3  If  both  these  criteria  are  met,  fill  out  the 
bottom  portion  of  the  daily  shift  standard  form. 

If  the  RF  ratios  are  within  105  of  the  calibration 
average,  samples  may  then  be  analyzed.  GO  NOT 
UPPA7&  the  shift  standard  to  the  reponse  list. 

Use  R;S;T  only.  If  the  105  criteria  are  not 

met,  reanalyze  the  shift  standard.  If  still 

out  of  bounds,  a  new  multipoint  must  be  run.  Multicom 

may  continue  to  be  used  for  as  long  as  the  shift 

standards  conform  to  this  criteria.  Xerox  a 

copy  of  the  daily  shift  standard  form  for  inclusion 

with  the  shift  standard  packages  and  an  extra 

cooy  to  be  plac'd  in  the  instrument  loccoox  so 

that  suoseouent  snift  stancaro  entries  may  be 

made  on  the  sane  form. 
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4. 3. 2. 4  Acquire  simple  analyses.  Samples  may  b*  analyzed 
following  a  successful  shift  standard  analysis. 
Performance  standards  must  be  rerun  within  every 
eight  hours.  The  injection  procedure  must  be 
careful ly  adhered  to  avoid  cross  contamination. 

If  the  background  of  a  sample  analysis  remains 
high  towards  the  end  of  an  acquisition,  the 
column  should  be  baked  out  for  an  extra  period 
of  time  to  avoid  possible  chromatographic  carryover 
into  the  next  sample  injection.  Septa  should 
be  changed  after  approximately  40  injections. 

Capillary  injection  port  liners  should  be  cleaned 
or  exchanged  with  every  other  sestum  change. 

Good  sense  and  experience  prevail. 

4.4  For  all  injections,  a  hot  needle  Injection  technique  is  used. 

4.4.1  Injection  Technique  {Hot  Needle)  -  The  syringe  must  be 
thoroughly  cleaned  between  injections  to  avoid  cross-contamination. 
Remove  the  plunger  between  injections  and  wipe  it  thoroughly 

with  a  Klmwipe.  Rinse  the  syringe  with  ten  to  fifteen 
full  syringe  volumes  of  hexane  solvent  wash.  Replace 
the  solvent  wash  with  pesticide  quality  hexane  daily. 

Work  the  plunger  up  and  down  in  the  syringe  barrel  to 
reduce  excess  hexane  wash.  There  should  be  approximately 
0.5  ill  of  .solvent  left  in  the  syringe  barrel  following 
this  final  rinse. 

4.4.2  Oraw  back  the  plunger  so  that  there  are  about  2  ul  of 

air  In  the  barrel.  Oraw  2.0  ul  of  samole  into  the  needle. 

Usually  to  get  a  total  of  2  ul  of  samole.  it  is  necessary 
to  pull  the  plunger  back  approximately  1.2  ul .  The  sample 
should  be  drawn  up  into  the  barrel  and  the  amount  confirr.ec 
to  be  2  ul.  If  it  is  not,  the  samole  should  be  expelled 
and  process  repeated. 

4.4.3  After  getting  2.0  ul  of  sample  into  tne  barrel,  insert 
the  needle  into  the  Injector  port  ana  wait  5  seconos. 

Rapidly  make  the  injection. 

4.4.4  After  making  the  Injection,  remove  the  needle  as  auickly 
as  possible.  As  soon  as  the  Injection  is  made,  start 
the  GC. 

4.5  Identification  criteria  for  native  2,3,7,3-TCOO. 

4.5.1  Retention  time  (at  maximum  peak  height)  of  the  sample 

component  must  be  within  3  seconds  of  the  retention  time 
of  the  l-C^g-2,3,7 ,3-TC00.  Retention  times  are  reouired 
for  all  chromatograms,  but  scan  numoers  are  ootional.  These 
parameters  shoulo  be  printed  next  to  the  appropriate  teak. 
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4.5.2  The  integrated  ion  currents  detected  for  m/z  257,  320, 

and  322  must  maximize  simul taneously.  If  there  are  peaks 
that  will  affect  the  maximization  of  auantitation  of  peaks 
of  interest,  attemots  should  be  made  to  narrow  the  scan 
window  to  eliminate  the  interfering  peaks.  This  should 
be  reported  on  a  separate  chromatogram. 

4.5.  3  Relative  abundance  of  m/z  257  to  m/z  322  should  be  _>  205 
and  £  455. 

4.5.  4  Abundance  £  integrated  ion  counts  detected  for  m/z  320 
must  be  2.  ""  and  £  875  of  integrated  ion  counts  detected 
for  m/z  321.. 

5.0  Oeliverables 

5.1.  Each  sample  "package”  must  include  the  following: 

a)  RJC 

b)  Complete  quantitation  report.  (Input  area  and  scan  no.  manual 
if  missed) 

c)  EIC?  of  m/e  332;  m/e  33*;  m/e  323 

d)  EIC?  of  320;  322;  and  257 

e)  Quan  (320;  322;  257;  5  scans)  The  center  of  the  5  scan  wincow 
is  the  retention  time  of  £-Ci2~2.3,7,3-7C20 

f)  EIC?  of  m/e  316;  m/e  318 

g)  A  standard  package  including  all  of  (a)  through  (g)  plus 
an  attached  cooy  of  the  7C30  calibration  summary 

5.1.1  See  Oata  ana  Records  Management  section  for  batch  report 
deliveraoles. 
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Introduction 

1.1  Based  on  the  request  for  high  resolution  mass  spectrometry  of 

different  congeners  of  dioxin  and  furan  from  tatra  through  octachloro, 
.  a  modification  of  the  procedures  for  the  RCRA  .method  8280  must 
be  emoloyed  to  include  analysis  for  the  following: 

-  Total  tetrachlorodlbenzofuran  (TC3F) 

-  Total  pent2chlorodibenzofuran  (PeC2F) 

-  Total  hexachlorodibenzofuran  (HXC2F) 

-  Total  heotachlorodibenzofuran  (H0C2F) 

-  Total  octachlorodibenzofuran  (0C2F) 

-  Total  tetrachlorodlbenzodioxin  (TC2D) 

-  Total  pentachlorodibenzodloxin  (PeC2D) 

-  Total  hexacnlorodlbenzodloxin  (HXC20) 

-  Total  heptachlorodibenzodioxin  (HoC20) 

-  Total  octachlorodibenzodi jxin  (CC2D) 

The  analytical  approach  emoloyed  by  ITAS  for  the  determination 
of  total  dioxin  and  dibenzofuran  is  considered  semi-duantitati ve 
due  to  the  lack  of  availability  of  all  dioxin  and  dibenzofuran 
isomers.  The  standard  analyzed  each  shift  will  consist  of: 


O^oxins 

l-C-2,3,7,3-TC20 
37Cl-2,3.7.3-TC30 
17C-i.2.3,7,3-PeC30 
1-C- 1 , 2 .3 , 4 , 7 ,3-tfxC20 
l^C-1,2,3,4,5,7 ,3-HpC20 
1-C-0C20 

2.3.7.3- 700 

1.3.3.7.3- PeC30 
1,2, 3,4,7, S-HXC20 

1.2. 3. 4. 5. 7 .3- HpC20 
QC20 


Diberzofurans 

l^C-2 ,3,7 ,3-TC2F 
^C-l,2,3,7,3-?eCF 
l-C-1,2, 3,4,7, 3-HxC3F 
l-C-l,2,3,4,5,7,3-HoC3F 
2,3,7 ,S-7CDF 

1. 2. 3. 7 .3- PeC2F 
1,2, 3, 4, 7 ,8-HxC2F 

1.2. 3. 4. 5. 7 .3- ri-ZZr 
0C3F 


h^picrci  Cros 
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1.2  In  order  to  effectively  scan  for  all  of  the  required  masses  and 
maintain  adequate  sensitivity,  four  grouos  within  each  run  must 
be  monitored.  Group  fl  will  consist  of  all  the  tetra  dioxin 
and  furan  isomers,  including  their  ^-C-labeled  congeners,  as 
well  as  penta  dioxin  and  furan  isomers,  and  their  1-0-labeled 
congeners.  Group  #2  consists  of  penta  native  and  ^-C-laneled 
furan  and  dioxin.  In  addition  to  the  penta  isomers,  the  hexa^ 

Isomers  are  monitored  far  both  dioxin  and  furan  (native  and  •— C-labeled) 
Grouo  #3,  in  the  same  manner,  monitors  the  hexa  and  heota  compounds 

as  does  Group  .monitoring  for  heota  and  octa  isomers.  Grouos 
monitor  for  those  isomers  which  overlao;  for  examole,  seme  tatra 
isomers  eluta  after  the  ear! ier' penta  isomers. 

1.3  Performance  of  the  system  is  based  on  surrogate  standard  results 
for  every  sample. 

Safety 

2.1  Samoles  are  sent  to  17  Corporation  from  suspected  or  known  hatardous 
waste  sites.  Samoles  are  to  be  handled  from  receipt  to  storage 

by  qualified  personnel  only.  Analysts  must  have  a  working  knewieege 
of  safety  protocols  and  be  adept  at  safety  procedures.  GC/MS 
instruments  must  be  equipped  with  vapor  contamination  traos  cn 
the  capillary  split  and  sweeo  vents  and  on  the  rouen  pumo  effluent 
lines  prior  to  use. 

Set-Uo  and  Installation 

3.1  Install  a  fused  silica  OB-5  column  (film  thickness,  0.25  urn; 
column  dimensions,  30  meter  x  0.253  .mm).  Set  the  head  pressure 

to  aooroximataly  20  psi  ana  the  sol  it  and  sweeo  flows  to  30  ml/min 
and  0.02  ml/min  respectively. 

3.2  Create  a  reasonable  tuna  with  Pf'<  far  demonstratin'  ’0,000  resolving 
power  or  better  for  mass  331.  Adjust  the  zero  accoruing  to  the. 
instrument  manufacturers  suggested  settings.  The  sensitivity 

of  the  preamp  Is  set  at  10-a  amos/volts.  Calibration  of  the 
instrument  is  performed  before  each  run.  Hard  cooies  of  calibrations 
will  be  included  as  del iveraoles. 

3.3  Establish  grouo  descriptors  using  the  following  parameters: 

Total  Scan  Time:  1.03  seconds  per  Grouo 
Cali  .Mass  Pange:  Depends  on  Grouo  range. 
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2.4  Set  the  SC  conditions  as  follows: 

Injector  Port  Temp 
Separator  Temp 

Initial  Temperature  1  (deg.C) 

Time  1  (mins) 

Rate  1  (deg.  C/min) 

Temperature  2  (deg.C) 

Time  2  (mins) 

Rate  2  (deg. C/min) 

Temoerature  3  (deg.C) 

Time  3  (mins) 

Capillary  split/sweep 
Solvent  Oelay 


4.0  Analysis 


200*C 

200*C 

70 

1.C0 
1S.0 
2C0 
0.00 
3.0 
230 
8.00 
90  sec. 
3.S  min. 


4.1  General  Description 

4.1.1  A  five  point  calibration  consisting  of  a  1  pg/ul,  5  pg/ul, 

10  pg/ul >  50  pg/ul ,  and  100  pg/ul  standard  must  be  run 

in  triplicate  and  a  linear  response  cur/e  generated 
before  samoles  are  analyzed.  The  10  pg/ul  standard 
is  analyzeo  at  the  beginning  of  each  eight  hour  shift 
to  verify  system  performance  and  conformity  to  the  multipoint 
calibration.  Samoles  are  received  in  50  ul  volumes 
and  require  no  further  preparation  by  the  GC/MS  laboratory. 

4.1.2  The  concentrations  of  all  comoo nents  of  the  total  standard 
are  as  follows: 
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4.2  Procedures  for  GC/MS  Analysis  Initial  Calibration 

4.2.1  The  GC  conditions  for  all  standards,  samples  and  We  column 
performance  mixture  are  as  stated  in  Section  3.4. 

4.2.2  Tune  and  calibrate  We  instrument  as  in  step  3.2. 

4.2.3  Analyte  2  ul  of  each  of  We  five  concentration  calibration 
solutions  in  section  4.1.2  for  dioxins  and  furans. 

4.2.3. 1  Repeat  section  4.2.3  two  times  to  produce  triplicate 
data  sets  for  each  solution. 

4.2.4  Calculate  response  factors  for  eacn  compound  in  We  standard 
relative  to  its  respective  *-C  congener. 

Calculate  all  of  We  labeled  .materials  versus  1-C-7C00. 

R F  •  Ax  *  q1s 
Ais  *  Qx 

Where  Ax  ■  integrated  ion  abundance  (corrected  for  native 
contribution)  of  m/e  328  for  ^/Cla-Z.3,7,3-7C3Q 
or  We  sum  of  Integrated  ion  abundances  of 
cnaracteristic  ions  for  we  unlabeled  congeners, 

A-fS  •  We  sum  of  integrated  ion  abundances  of  characteristic 
Ions  for  We  labeled  congeners, 

QlS  •  quantity  of  labeled  congeners, 

9*  •  quantity  of  the  unlabeled  dioxin  or  furan 
congener  or  -^C'4-2.3.7 ,3-7C20  injected. 

RF  is  a  unitless  numoer;  units  used  to  exoress  quantities 
must  be  equivalent. 

4.2.3  For  both  ^Cla-2,3,7 .3-7C30  and  unlabeled  dioxin  or  furan 
congeners,  calculate  We  mean  RF  and  its  relative  stancarq 
deviation  (RS3)  from  triplicate  analyses  of  eacn  of  the 
five  concentration  calibration  solutions.  Variation  of 
We  RF  calculated  for  each  compound  at  eacn  concentration 
level  must  meet  the  following  criteria: 
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37C74-2.3,7.3-7C20 
TC3Q  and  7C3F 

PeC30  through  0C30 
PeCOF  through  CC3 F 


If  Che  three  mean  PFs  for  each  compound  do  not  differ 
by  wore  than  the  amount  specified  acove,  the  PF  can 
be  considered  to  be  indeoencent  of  analyte  quantity 
for  the  calibration  concentration  range,  and  the  mean 
of  the  three  mean  PFs  snail  be  used  for  concentration 
calculations. 

4.2.6  Fill  out  all  necessary  paperwork  fnr  the  standard  for  the 
standard  calibration  CVCC  (see  3a:a  and  Pecoros  Management 
section  for  paperwork). 

4.2.7  Plot  the  response  factor  vs.  concentration  for  the  five  po'nt 
calibration  curve  for  QA/ CC  reporting. 

4.3  Calibration  before  the  start  of  each  eight  hour  shift 

4.2.1  Inject  2  u!  of  the  concentration  calibration  solution  *2  '10  pg/al) 
to  determine  and  document  acceptable  performance. 

4. 3. 1.1  MS  sensitivity  -  slgna J-to-nolse  ( S/.H )  ratio  of  > 

10  for  all  charactari Stic  fort; 

4. 3. 1.2  Measured  resccnse  factor  for  unlaoeled  dioxin  and 
fgran  congeners  relative  to  the  appropriately  laoe’ed 
1-C-compound  Is  within  prescribed  limits  of  the  mein 
values  established  (Section  4.2)  by  triplicate  ana.yses 
of  the  concentration  calibration  solutions. 

4. 3. 1.3  If  both  these  criteria  are  met.  samples  may  then 
be  analyzed.  00  MOT  UPQj-;  the  snift  stancars  to 
the  rescons#  list.  If  "the  'critar'a  are  not  met, 
reanalyze  the  snift  standard.  If  still  out  of  bounds. 

a  new  multipoint  must  be  run.  Multipoints  m«y  continue 
to  be  used  for  as  long  as  the  snift  stancardt  conrorm 
to  this  criteria. 
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4. 3. 1.4  Acauir*  sample  analyses.  Sandies  may  be  analyzed 
following  a  successful  shift  standard  analysis.  Standards 
must  be  rerun  within  every  eicht  hours.  The  injection 
procedure  must  be  carefully  acne red  in  order  to  avoia 
cross  contamination.  If  the  background  of  a  sample 
analysis  remains  high  towards  the  end  of  an  accuisition, 
the  column  snauld  be  baited  out  for  an  extra  period 

of  time  to  avoid  possible  chroraatograpnic  carryover 
Into  the  next  sample  injection. 

4.3. 1.5  Septa  should  be  changed  after  approximately  40  injections. 
Capillary  Injection  port  liners  snould  be  cleaned 

or  exchanged  with  every  other  septum  change.  Good 
sense  and  experience  prevail. 

4.3.2  At  eight  hours  from  the  injection  of  the  standard  (4.3.1), 
the  tune  is  over. 

4.4  Par  all  Injections,  a  hot  needle  Injection  techniaue  is  used. 

4.4.1  Injection  Techniaue  (Hot  Needle)  -  The  syringe  must  be  thoroughly 
cleaned  between  injections  to  avoid  cross  contamination. 

Remove  the  plunger  between  Injections  and  wine  it  thorougnly 
with  a  Kimwipe.  Rinse  the  syringe  with  ten  to  fifteen  full 
syringe  volumes  of  hexane  solvent  wash.  Reolacs  the  solvent 
wash  with  pesticide  qualfty  hexane  daily.  Work  the  plunger 
up  and  down  In  the  syrir.ge  barrel  to  reoucs  excess  hexane 
wash.  There  should  be  acproximately  0.5  ul  of  solvent  left 
in  the  syringe  bafrel  following  this  final  rinse. 

4.4.2  Oraw  back  the  plunger  so  that  there  are  about  2  ul  of  air 

In  the  barrel.  Draw  2.3  ul  of  sample  into  the  needle.  Usually 
to  get  a  total  of  2  ul  of  samole.  It  is  necessary  to  pull 
the  plunger  bacx  acproximately  1.2  ul.  The  samoie  should 
be  drawn  up  into  the  barrel  and  the  amount  confined  to  :e 
2  ul.  If  it  Is  not,  the  samole  should  be  excelled  and  process 
repeated. 

4.4.3  After  drawing  2.0  ul  of  sample  into  the  Same!  press  start 

on  GC  (shuts  off  surge  for  secsncs  ana  begins  GC/HS  program). 
Insert  the  needle  into  the  Injection  port,  wait  10  secsncs, 
and  rapidly  make  the  injection. 

4.4.4  After  making  the  injection,  remove  the  needle  as  quickly  as 
possible  (2  seconds). 
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4.5  Identification  Criteria 

4.5.1  Integrated  Ion  currents  detected  for  all  three  characteristic 
Ions  for  each  class  of  compounds  must  maximize  simultaneously. 

4.5.2  The  Integrated  Ion  current  for  all  ions  of  Interest  must  he 
at  least  2.S  times  signal  to  noisa  of  background. 

4.5.2  The  Integrated  ion  ratios  of  the  three  characteristic  ions 

of  each  analyte  group  must  he  within  2QS  of  the  theoretical 
ratio  of  the  compound.  "* 


5.0  SEE  DATA  ANO  RECORDS  MANAGEMENT  SECTION  FOR  EXAMPLES  OF  AU.  PAPERWORK 
NECESSARY  FOR  COMPLETE  REPORTING  OF  GC/MS  DATA 
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U.S.  EPA  CLP  REQUIRED  DETECTION  LIMITS 
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The  document  contained  in  this  appendix  was  published  according  to  their  own 
internal  style,  which  deviates  from  the  Air  Force  Engineering  Services 
Center  format.  They  have,  therefore,  been  published  without  editing. 


n 


733 

(The  reverse  of  this  page  is  blank.) 


U«M  CLP  REQUIRED  DETECTION  LIMITS 


constituent 


DETECTION 

LIMIT 


METALS 

ARSENIC 

SARIUM 

CAOMIUM 

CHROMIUM 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 


10  ppb 
200  ppb 

5  ppb 
10  ppb 

5  ppb 

0.20  ppb 
«  PP6 

5  ppb 

10  ppb 


BASE  NEUTRAL/ACIDS 
SENZIOINE 

BIS(2'CHLORO£THOXY)METHANE 
8IS(2-CHL0R0I30PR0PYL TETHER 
3(3'-DICHL0RO8£NZIDINE 

2.4- Oichlorophenol 

2.5- oichlorophenol 

2.6- OlCHlOROPHENOL 

3.4- DICHLOROPHENOL 

4.6- OIMITRO-O-CRESOL 

2.4- OINITROPHENOL 

2.4- ointrotoluene 

2- methtlphenol 

3- METHYIPhENOL 

4- METMYLPHENOL 
4-NITROPHENOL 
NNITROSOOIMETHTLAMINE 
PHENOL 

1.2.3.5- TETRACHLOROSENZIHE 

1.2.4.5- TETRACHLORC8ENZINE 
2, 3, 4, s- TETRACHLOROPHENOL 

2.3.4.6- TETRACHLCROPHENOL 

2.3.4- trichlcrophenol 

2.4.5-  TRICHLOROPHENOL 

2.4.6- TRICHLCRCPHENOL 


44  ppb 
10  ppb 
20  ppb 
10  ppb 
ppb 
ppb 
PPb 
ppb 
PPb 

50  ppb 

10  ppb 
10  ppb 
ppb 
10  ppb 
30  ppb 
10  ppb 
2.2  ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
50  ppb 
10  ppb 


OIOXINS/FURANS 
2378  TCOO 
2378  TCOF 
TCOO 
PaCOO 
HxCOO 
HpCOO 
OCOO 
TCDF 

p*ar 

HxCOF 

HpCDF 

OCDF 


0.076  ppt  (1) 

0.120  ppt 

0.056  ppt 
0.059  ppt 
0.040  ppt 
0.016  ppt 
0.068  ppt 
0.120  ppt 
0.140  ppt 
0.025  ppt 

0.026  ppt 
0.007  ppt 


(1)  Actual  Max .  lab  Detection  Limits 


DETECTION 


CONSTITUENT  LI„,T 


POLYNUCLEAR  AROMATIC  HYDROCARBONS 

BENZOI a  ^ANTHRACENE  10  ppb 
BENZO(a)PTRENE  10  ppb 
BENZO(b) FLUORANTHENE  10  ppb 
CHRYSENE  10  ppb 
0IBENZO(a,h)ANTHRACENE  10  ppb 
FLUORANTHENE  2.2  ppb 
INOENO(1,2,3cd)PYRENE  10  ppb 


PEST1CIDE/PC8/HES8 ICI0E 
TOXAPHENE 
PCB  1016 
PCB  1221 
PCB  1232 
PCB  1242 
PCB  1248 
PCB  1254 
PCB  1260 
2.4-0 
2,4, S-T 

VOLATILE  ORCANIC  SAMPLING  TRAIN 
METHYLENE  CHLORIDE 
ACETONE 

CARBON  DISULFIDE 

CHLOROFORM 

2-BUTANCNE 

1,1,1  •  TRICHLOROETHAN 
CAR80N  TETRACHLORIDE 

bromcoichlcrcme thane 

0 1 8ROMOO I CHLCRCME THANE 
BENZENE 

TETRACHLCRCETHANE 

toluene 

ETHYLBENZENE 
STYRENE 
TOTAL  XYLENE 


CHLORIDES 

0.2  ppb 

SULFIDE  S 

1 .0  ppm 

800 

1  ppb 

CCD 

1  ppb 

(2)  In  Extract 

1  ppb 

0.5  ppb 
0.5  ppb 
0.5  ppb 
0.5  ppb 
0.5  ppb 

1.0  ppb 
1.0  ppb 
1  ppb 
0.1  ppb 


5  ppb 

10  ppb 

5  ppb 
5  ppb 

10  ppb 

5  ppb 
5  ppb 
5  ppb 
5  ppb 
5  pob 
5  ppb 
5  ppb 
5  ppb 
5  ppb 
5  ppb 
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Appendix  S,  Exhibit  1 


1  0001 


EGJ6 

Summary  of  Method 

One  (1)  XAD  blank,  eight  (8)  water  samples,  eleven  (11)  soil  samples, 
and  five  (5)  MM5  composites  were  received  12/10/86  for  the  analysis  of 
both  isomer  specific  2,3,7 ,3-TCDD/TCDF  and  total  dioxin  and  total  dibenzofuran 
congeners  from- Cl^Clg.  The  samples  and  a  blank  were  spiked  with  an  internal 
standard/surrogate  mixture  containing  either  50  ng  l3C-2,3,7,8-TCDD,  10  ng 
37Cl-2,3,7,8-TC0D,  50  ng  13C-PeCDD,  13C-PeCDF,  13C-HpCDD  and  13C-0CD0 
(LRMS)  or  0.50  ng  13C-2,3,7,8-TCDD,  37Cl-2,3,7,8-TCDD,  13C-TCDF,  13C-PeCDD, 
l3C-PeCDF,  13C-HxCDD,  13C-HxCDF,  l3C-HpCDD,  l3C-HpCDF  and  13C-0CDD  (HRMS). 

The  samples  were  extracted  and  cleaned  up  using  the  EPA  reference  method 
described  in  "RCRA  Method  SW  8280,"  revised  September  1986.  Extracts 
were  analyzed  by  either  HRGC/LRMS  or  HRGC/HRMS  operating  in  the  selected 
ion  monitoring  mode  for  enhanced  sensitivity.  Table  1  (Appendix  A)  is 
a  cross  reference  list  of  all  samples  in  this  project. 

Sample  Preparation 

Soil,  Soxhlet  -  An  aliquot  of  each  soil  and  a  sodium  sulfate  blank  ( lOg  for 
LRMS  or  25g  for  HRMS)  were  weighed  into  separate  soxhlet  thimbles.  The 
samples  and  blanks  were  spiked  with  the  internal  standard/surrogate  mixture 
and  allowed  to  stand  overnight  for  equilibration  followed  by  a  soxhlet  extraction 
with  benzene  for  sixteen  hours.  The  resulting  extracts  were  filtered  into 
a  KD  flask  and  the  volume  reduced  to  approximately  10  ml. 

Water  -  Approximately  1000  ml  of  each  sample  and  1000  ml  distilled  water  (the 
blank)  were  transferred  into  individual  separatory  funnels.  The  samples  were 
spiked  with  the  internal  standard/surrogate  mixture,  and  then  triple-extracted 
with  CH 2C1 2 •  The  resulting  extracts  were  filtered  into  a  K0  flask  and  the 
volume  reduced  to  approximately  10  ml . 

MM5  -  Train  Samples  - 

a)  XAD-Tubes  +  Particulate  Filters 

Each  sample  (the  XAD  tubes  and  the  corresponding  particulate  filters)  and  a 
blank  (10  g  silica  gel)  we-e  transferred  into  separate  glass  soxhlet  thimbles. 
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The  samples  and  blank  were  spiked  with  the  internal  standard/surrogate  mixture 
and  allowed  to  stand  overnight  for  equilibration,  followed  by  a  16  hour  soxhlet 
extraction  with  benzene.  The  resulting  extracts  were  combined  with  the  other 
components  of  the  train  (b)  prior  to  cleanup. 

b)  MM5-Condensate  +  Water  Impingers  +  Probe  Rinse 

The  entire  combined  volume  from  each  sample  and  1000  ml  distilled  water  (the 
blank)  were  transferred  into  individual  separatory  funnels,  and  triple- 
extracted  with  CH2CI2.  The  resulting  extracts  along  with  the  corresponding 
acetone  and  hexane  probe  rinse  samples  were  filtered  into  a  KD  flask  and  the 
volume  reduced  to  approximately  10  ml.  These  extracts  were  combined  with  the 
corresponding  XAD  extracts  from  above.  Table  1,  Appendix  A  lists  the  samples 
combined  for  each  MM5  train  sample. 

Sample  Cleanup 

To  aid  in  the  removal  of  chemical  interferences,  the  samples  and  blank  were 
cleaned  up  using  dual  column  chromatography  consisting  of  an  acid-modified 
silica  gel  column  followed  by  a  neutral  alumina  column.  Detailed  descriptions 
of  these  cleanup  techniques  can  be  found  in  the  EPA  reference  stated  in  the 
summary  section.  Final  extracts  were  concentrated  to  near  dryness  and  raised 
to  50  ul  with  either  isooctane  for  HRMS  or  11  ng  ^C-2,3,7,8-TCDF  for  LRMS. 

GC/MS  Analysis  (LRMS) 

Isomer  Specific  TCDD/TCDF  -  The  sample  extracts  were  analyzed  using  HRGC/LRMS 
scanning  in  the  selected  ion  monitoring  mode  for  enhanced  sensitivity.  The 
column  used  for  this  isomer  specific  analysis  was  a  60  m  SP  2331  fused  silica 
column.  Before  acquisition  of  the  samples,  a  seven  isomer  performance  mixture 
containing  the  six  most  closely  eluting  TCDD  isomers  was  run.  In  addition, 
a  five-point  calibration  plot  was  run  in  triplicate.  The  mean  response  factors 
obtained  from  the  fifteen  point  calibrations  were  used  for  all  subsequent 
calculations  (Table  2,  Appendix  B).  The  shift  standard,  analyzed  on  the  same 
day  as  the  samples,  produced  a  response  factor  within  10%  of  the  fifteen  point 
calibration  (Table  3,  Appendix  C). 


Isomer  specific  2,3,7,8-TCDF  cannot  be  demonstrated  because  there  is  no  similar 


741 


EGSG 
Page  3 


1  0003 


column  performance  mixture  for  the  furans;  however,  Rappe  has  shown  that  the 
SP  2331  column  is  an  isomer  specific  column  for  2,3,7,8-TCDF.  The  reported 
value  for  2,3,7,8-TCDF  is  considered  the  highest  amount  of  2,3,7,8-TCDF 
present.  While  this  column  may  not  provide  complete  separation  of 

2,3,7,8-TCDF  from  the  other  37  1CDF  isomers,  the  level  of  confidence  is  far 
greater  than  with  the  D8-5  column  and  is  considered  to  be  state  of  the  art. 

Total  Dioxin  and  Furan  -  The  samples  and  blank  were  analyzed  for  total  dioxin 
and  furan  congeners  from  Cl 4-d 3 .  The  analytical  approach  employed  by  ITAS 
for  the  determination  of  total  dioxins  and  furans  is  considered  semi- 
quantitative  due  to  the  lack  of  availability  of  all  dioxin  and  furan  isomer 
standards.  The  standard  analyzed  each  shift  consisted  of: 

Dioxins  Dibenzofurans 

13C-2,3,7,8-TCD0  33C-2,3,7 ,8-TCDF 

37Cl-2,3,7,8-TCDD  33C-l,2,3,7,8-PeCDF 

33C-l,2,3,7,8-PeCDD  2,3,7,8-TCDF 

13C-l,2,3,4,6,7,8-HpCDD  1 ,2,3,7 ,8-PeCDF 

13C-0CDD  1,2,3,4,7,8-HxCDF 

2.3.7 .8- TCDD  1,2,3,4,6,7,8-HpCDF 

1 ,2,3,4-TCDO  OCDF 

1 ,2,3,7 ,3-PeCDO 

1.2.3.4.7.8- HxCDD 

1.2.3.4.6.7.8- HpCDD 
OCDD 

Response  factors  were  calculated  for  each  compound  in  the  standard  relative 
to  13C-TCDD;  the  same  response  was  assumed  applicable  to  all  isomers  in  each 
congener  group.  A  three  point  calibration  plot  was  run  in  triplicate.  The 
mean  response  factors  obtained  from  the  nine  point  calibration  were  used  for 
all  subsequent  calculations  (Table  4,  Appendix  D).  The  shift  standard  analyzed 
on  the  same  day  as  the  samples  produced  a  response  factor  within  30%  of  the 
multipoint.  37C1-TCDD,  ^C-PeCDD,  l3C-PeCDF,  l3C-HpCDD  and  13C-0CDD  were  used 
to  calculate  the  accuracy  of  the  method. 

The  extracts  were  analyzed  using  HRGC/LRMS,  scanning  in  the  selected  ion 
monitoring  mode  for  enhanced  sensitivity.  The  column  used  for  the  analysis 
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was  a  30  m  DB-5  fused  silica  column.  In  order  to  achieve  adequate  sensitivity, 
the  samples  were  analyzed  twice  each:  the  first  time  for  dioxins  and  the.  second 
time  for  furans. 


GC/MS  Analysis  (HRMS) 

Isomer  Specific  TCDD/TCDF  -  The  sample  extracts  were  analyzed  using  HRGC/HRMS 
scanning  in  the  selected  ion  monitoring  mode  for  enhanced  sensitivity.  The 
column  used  for  this  isomer  specific  analysis  was  a  60  m  SP  2331  fused 
silica  column.  Before  acquisition  of  the  samples,  a  seven  isomer  performance 
mixture  containing  the  six  most  closely  eluting  TCDD  isomers  was  run.  In 
addition,  a  five-point  calibration  plot  was  run  in  triplicate.  The  mean 
response  factors  obtained  from  the  fifteen  point  calibrations  were  used:  for 
all  subsequent  calculations  (Table  5,  Appendix  E).  The.  shift  standard, 
analyzed  on  the  same  day  as  the  samples,  produced  a  response  factor  within 
10%  of  the  fifteen  point  calibration  (Tables  6,7,8;  Appendix  F). 

Isomer  specific  2,3,7,8-TCDF  cannot  be  demonstrated  because  there  is  no  similar 
column  performance  mixture  for  the  furans;  however,  Rappe  has  shown  that  the 
SP  2331  column  is  an  isomer  specific  column  for  2,3,7,8-TCDF.  The  reported 
value  for  2,3,7,8-TCDF  is  considered  the  highest  amount  of  2,3,7,8-TCDF 
present.  While  this  column  may  not  provide  complete  separation  of  2,3,7,8-TCDF 
from  the  other  37  TCDF  isomers,  the  level  of  confidence  is  far  greater  than 
with  the  DB-5  column  and  is  considered  state  of  the  art. 

Total  Dioxin  and  Furan  -  The  samples  and  blank  were  analyzed  for  total  dioxin 
and  furan  congeners  from  CI4-CI3.  The  analytical  approach  employed  by  ITAS 
for  the  determination  of  total  dioxins  and  furans  is  considered  semi- 
quantitative  due  to  the  lack  of  availability  of  all  dioxin  and  furan  isomer 
standards.  The  standard  analyzed  each  shift  consisted  of: 
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2.3.7.8- TCDO  l3C-2,3,7,8-TCD0 

2.3.7.8- TCDF  37Ci _2,3,7 ,3-TCOD 

1.2.3. 7.8- PeCDD  13C-2,3,7,8-TCDF 

1.2.3.7.8- PeCDF  33C-1, 2, 3, 7,8-PeCDD 

1.2.3.4.7.8- HxCDD  13C-1 ,2,3,7 ,8-PeCDF 

1.2. 3.4.7. 8- HxCDF  13C- 1,2,3,4,7,8-HxCDD 

1,2,3,4,6,/,8-HpCDF  13C-l,2,3,4,7,8-HxCDF 

1.2.3.4.6.7.8- HpCDD  13C-l,2,3,4,6,7,3-HpCDD 

OCDD  l3C-l,2,3,4,6,7,8-HpCDF 

OCDF  33C-OCDD 

Response  factors  were  calculated  for  each  compound  in  the  standard  relative 
to  the  corresponding  ^3C  isomer  from  each  congener  group;  the  same  response 
was  assumed  applicable  to  all  isomers  in  each  congener  group.  A  five  point 
calibration  plot  was  run  in  triplicate.  The  mean  response  factors  obtained 
from  the  fifteen  point  calibration  were  used  for  all  subsequent  calculations 
(Table  9,  Appendix  G).  The  shift  standard  analyzed  on  the  same  day  as  the 
samples  produced  a  response  factor  within  30%  of  the  multipoint.  37C1-TCDD 
was  used  to  calculate  the  accuracy  of  the  method. 

The  extracts  were  analyzed  using  HRGC/HRMS  scanning  in  the  selected  ion  monitoring 
mode  for  enhanced  sensitivity.  The  column  used  for  the  analysis  was  a  30  m 
DB-5  fused  silica  column. 

GC/MS  Results 

Isomer  Specific  TCDD/TCDF  -  The  results  of  the  isomer  specific  analyses,  shown 
in  Tables  10-13,  Appendix  H,  are  reported  in  either  ppb,  ppt  or  ng/sample. 

A  detection  limit  is  calculated  from  2.5  times  the  signal  in  the  area  of  the 
elution  of  13C-TCDD  (*3C-TCDF)  whenever  a  sample  contains  no  detectable  TCDO 
(TCDF) . 

Totals  -  The  results  of  the  totals,  shown  in  Tables  14  and  15,  Appendix  I, 
are  reported  in  either  ppb,  ppt  or  ng/sample,  with  the  total  amount  of  each 
congener  calculated.  When  more  than  one  isomer  of  a  congener  of  dioxin  or 
furan  is  found,  all  of  the  isomers  are  added  together  to  produce  a  total 
congener  result.  Detection  limits  are  calculated  from  2.5  times  signal  to 
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noise  when  a  "not  detected"  (NO)  is  reported.  The  detection  limits  are  listed 
In  parentheses. 

QA/QC 

Tables  16  and  17,  Appendix  J,  list  the  results  of  the  QA/QC  samples.  Samples 
which  do  not  meet  the  IT  QA/QC  specifications  are  noted  on  the  tables. 


IT  SAMPLE  l 
AA5825 
AA5826 
AA582T 
AA6L50 
AA6k56 
AAok59 
AA6^63 
AA6L69 
AA5880 
AA5881 
AA5832 
AA04O8 
V04IO 
A-A5393 
AA588^ 

A; 5885 
AA6409 
aao^u 

AA04  4  4 

.  '-4  5  c  4  4 
.4A58!i5 
AA5840 
AAo512 
AA6513 
AA6187 


MpptJIIU  IX  O,  tXM  I  D  I  l  C 

TABLE  1  CROSS  REFERENCE  LIST 


CLIENT  SAMPLE  # 

ENT-3 

ENT-1 

ENT-2 

ENT-5 

ENT-6 


’/3-1-Filter 

VB-2-Filter* 

VR-3-Fiiterc 

V3-5-rilterd 

V3-6-Filterf 

XAD  Blank 


C  'S*ts  <  {  t~  • 


1  0007 


MATRIX 
3  -  Water 
3  -  Water 
3  -  Water 
3  -  Water 
3  -  Water 
3  -  Water 
3  -  Water 
3  -  Water 
3  -  Soils 
3  -  Soi ’ 3 
3  -  Soil3 
3  -  Soils 
3  -  Soils 
3  -  Soils 
3  -  Soils 
3  -  Soils 
3  -  Soils 
3  -  Soils 
3  -  Soils 
3-MN5  Composites 
3-MN5  Composites 
3— MN 5  Composites 
3-MR5  Composites 
3-MR5  Composites 
3  XAD  31ar.< 


3cmpcsite  of  these  samples  VB-l-F;  V3-1-XAD;  V3-1-PV ;  ’/3-1-C. 

Composite  of  these  samples  V3-2-F;  73-2-XAD;  73-2 -FW;  ’/3-2-C. 

Composite  of  these  samples  V3-3-3F;  V3-3-XAD;  VB-3-FW;  73-3-C. 
Composite  of  these  samples  73-5-?;  V3-5-XAD;  73-5-FW;  73-5-C. 

Composite  of  these  samples  VB-o-F;  V3-6-XAD ;  ’/3-6-PV;  73- A -C . 
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Tablfe  9 
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ItUO/KW  INITIAL  CAHUHATIO*  ii 


Table  10 


‘i'AHIJi  10  (continued) 


TABUS  11  (continued) 


12-  2,3,7,8-TCDD  RESULTS 


2, 3,7.8-TCDy  RESULTS  (Continued) 


13.  2,3,7 ,8-TCDK  RiSULTS  (Continued) 
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IHUm/ranK  DATA  'illMMAHY  {Continued) 
IIIOII  HKJOlimON 
Hi  AO 


TAllLiE  lb.  tyi/QC  REPOHT 


5ABL*  17.  QA/QC  REPOBT  (m<s) 
B3*G 


1  0031 


Surrogate  Percept  Accuracy 

37C1-TCDD 

Suaber  of  Data  Points  = 

30 

Mean  Percent  Accuracy  = 

97.85 

Range  ■ 

EPA  Range  ■  60-11*05 

79-1265 

Sample  ID  .[EJT  2] 

Precision  of  Duplicates 

KpCDD 

OCDD 

Original  Value  (b)  = 

0.0053 

0.060 

Duplicate  Value  (a)  = 

0.0052 

o.ou 

Precision  *  a^b  x  1005  = 
a+b 

1.95 

30.85 

EPA  Range  *  ♦  505 

Accuracy  of  Spike 

-  Original  Value  (a)  = 

Spike  Value  (b)  = 

Spike  Level  (c)  = 

Accuracy  -  _b_  x  1005 
a+c 

EPA  Range  =  60-lt05 


TCDD 

HxCDP 

OCDD 

TCP? 

HxCDP 

HD 

HD 

0.060 

HD 

ND 

1.35 

0.99 

0.75 

1.1*0 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

135* 

995 

70.85 

11*05 

1105 

Sample  ID  [WEl]a 

Precision  of  Duplicates 

Original  Value  (b)  = 

Duplicate  Value  (a)  = 

Precision  a-b  x  1005  = 
a+b 
2 

EPA  Range  =  ±  505 


OCDS 

0.071 

0.078 

9.35 


Accuracy  of  Spike 

Original  Value  (a)  = 
Spike  Value  (b)  = 
Spike  Level  (c)  = 

Accuracy  «  _b_  x  1005 
a+c 

EPA  Range.  60-11*05 


HxCDP 

HD 

0.90 

1.0 

905 


HxCDP 

HD 

1.0 

1.0 

1005 


XASLX  17.  QA/QC  HBPCBT  (EBB)  (Continued) 
BUG 


1  0032 


Sample  ID  [AD-5]b 


Precision  of  Duplicates 

HpCDD 

OCDD 

TCDF 

Original.  Value  (b)  = 

0.58 

22.7 

6.7 

Duplicate  Value  (a)  = 

0.68 

5-5 

7.6 

Precision  *  a-b  x  100?  * 

15.9? 

122fC 

12.6? 

a+b 

2 


EPA  Range  =  t  50? 


curacy  of  Spike 

TCDD 

HxCDD 

OCDD 

TCDF 

HkCDF 

0CD 

Original  Value  (a)  •= 

HD 

TO 

22.7 

6.7 

HD 

.YD 

Spike  Value  (b)  3 

51.6 

31.9 

29-2 

46.8 

38.9 

•  7. 

Spike  Level  (c)  = 

40.0 

40.0 

40.0 

40.0 

40.0 

•’•0. 

Accuracy  *  b-c  x  100?  = 
a 

129? 

80? 

47? 

100? 

97? 

EPA  Range  -  60-140? 

jCDD  found  in  duplicate  and 

spike  belov  the  "TO" 

level  found 

in  original. 

:CDF  found  in  original  at  a 

level  near 

the  "HD" 

levels  found 

in  the  duplicate  and  spike. 

:2D  vas  found  in  some  of  our 

laboratory  blanks. 

This  contamination  may  be 

the  cause  of 

■e  low  level  of  precision  on  this  sample. 


! 


(The  reverse  of  this  page  is  blank.) 
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